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South Bend Lathes 
Widely Used in the Services 


Practical for Pre-Induction Training 


TEACHING HELPS 
for Shop Classes 


South Bend teaching helps —books, sound 

films, wall charts, and bulletins on the 

care and operation of a lathe—are avail- 

able for school shop instruction. Write for 
Bulletin No. 21-C. 














Because they are so widely used by the armed forces in 
training schools, ordnance plants, repair and service 
bases, on the active fronts in mobile machine shops and 
on board fighting ships, South Bend Lathes are espe- 


cially practical for pre-induction training. 


Carefully designed for simplicity and ease of operation, 
these lathes have no unnecessary gadgets or intricate 
controls to confuse the beginner. Their smooth operation 
allays the nervousness often caused by the noise of ordi- 


nary machinery. 


Made in five sizes, 9” to 16” swings, there is a South 
Bend Lathe for most training requirements. Write for a 


copy of Catalog 100-C. 


% BUY WAR BONDS ¥*& 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS e SOUTH BEND 22, INDIANA 
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The Couer..... 


Meet Henry and Ford. These twins 
graduated recently from the 
Henry Ford Trade School, Dear- 
born, Michigan. Shown operating 
a boring machine at the school, 
the boys are Henry and Ford 
Lawrence. They happened to be 
the first twins born at the Henry 
Ford Hospital in Detroit so their 
parents gave them the name of 
the pioneer Detroit automobile 
maker, little suspecting that some 
day they would graduate from 
the trade school of the same 
name. 
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@ You’re sure to want the 
handy Maintenance and 
Operation Manual contained 
in the mew SKILSAW Catalog. 
It’s full of valuable hints that 
will help you do a better job 
of teaching new workers 
how to use and care for port- 
able electric tools. And it’s 
packed with suggestions on 
how to make all your tools 
last longer and perform better! 

Whether your shops are 
equipped with SKILSAW 
TOOLS exclusively ... or 
whether you also use some 
other makes . . . you'll bene- 
fit by reading and using the 
new SKILSAW Catalog and 
Special Maintenance Section 
now! SEND THE COUPON 
FOR YOUR FREE COPY 
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SKILSAW, INC. 
5029-A Elston Ave., Chicago 30, Ill. 
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A training class of Chevrolet automotive mechanics at the St. Paul, Minn., Vocational School, an example of cooperation between industry and the schools. 


Automotive Maintenance Training in Schools 


5, RR is, in one re- 
spect, like the air we breathe or the wa- 
ter we drink—it is taken pretty much 
for granted until the service is restricted 
or completely eliminated. Because of 
the numerous inconveniences of present- 
day travel most persons are now aware 
of the essential part the transportation 
industry is playing in the carrying of 
passengers. Few, however, fully realize 
the gigantic job that is being accom- 
plished in the transport of war and civil- 
ian commodities. Railroads, trucks, 
busses, airlines, inland waterways, Great 
Lakes shipping, the private passenger 
car, taxicabs—these are the more im- 
portant branches of this extensive and 
diversified industry and each is doing its 
share in transporting the men and ma- 
terials so necessary to the winning of the 
war. An important segment of the in- 
dustry is that of automotive mainte- 
nance which is vital to the several types 
of motor transportation mentioned in the 
above list. With no new cars on the 
market and with those on hand becom- 
ing older and older, the problem of ef- 
fective maintenance is becoming increas- 
ingly important. 

The coordination of all forms of trans- 
portation is accomplished through the 
efforts of the Office of Defense Transpor- 
tation. This agency, under the direction 
of Joseph B. Eastman, is charged with 
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the responsibility of seeing that essential 
transportation is kept moving and that 
men and materials arrive at the right 
place at the right time. In order to 
accomplish this, a variety of experts 
has been selected from industry to head 
the several operating and staff divisions 
of ODT. 

A description of the activities of each 
ODT division would show the positive 
results that are being attained, but of 
interest to SCHOOL SHopP readers is the 
Division of Transport Personnel which 
handles the manpower problems that are 
the responsibility of the Office of De- 
fense Transportation. These are the 
problems which must be met in order 
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Automotive shop facilities and instructors have 
been enlisted by the Office of Defense Trans- 
portation for the training of workers for the 
critical transportation industry. This is the 
story of what some schools have done to help. 
William J. Micheels is Chief, Personnel Train- 
ing Section, Division of Transport Personnel, 
Office of Defense Transportation, and Walter E. 
Keyes is Special Representative for Transpor- 
tation, War Production Training Division, U. S. 
Office of Education. 
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that there will be sufficient personnel to 
run the trains and vehicles and to main- 
tain them under all conditions. Within 
this division is a Personnel Training 
Section which is responsible for the pro- 
motion and development of adequate 
training programs in the transportation 
industry. It is a liaison section working 
with transportation companies on the 
one hand and the federal and state 
training agencies on the other. The 
Personnel Training Section has no in- 
structors; it offers no courses. Rather, 
it attempts to sell the value and efficiency 
of organized training and then inform 
employers as to how they can obtain 
such training in their own communities. 

Some progress can be reported along 
these lines, but there is still much to be 
done before the many transportation 
companies realize and utilize the train- 
ing services that are available to them. 
The most notable results have been at- 
tained in the field of automotive mainte- 
nance. A large share of the credit for 
the success to date can be given directly 
to the U. S. Office of Education War Pro- 
duction Training programs in the local 
vocational schools where, with few ex- 
ceptions, the training is being carried 
out. 

In a majority of communities this 
training is sponsored by the Maintenance 
Advisory Committees, one of which is 
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Trainees learning motor tune-up operations at Woodward High School, Toledo, Ohio. 


located in each of the 142 ODT dis- 
tricts. These committees, organized by 
the Vehicle Maintenance Section of the 
ODT Division of Motor Transport, have 
been active for some time in handling 
local problems concerning automotive 
maintenance. One of their important 
functions is the promotion and develop- 
ment of training programs to meet man- 
power shortages in the automotive main- 
tenance field. A recent report showed 
that 83 districts now have training pro- 
grams in operation and that 13 more 
are ready to start, which is indicative 
of the progress that has so far been 
made. 

An excellent example of the manner 
in which the vocational schools have co- 
operated in this effort is the program 
now operating at the vocational school 
in Memphis, Tennessee; under the spon- 
sorship of the local maintenance advis- 
ory committee. As plans for this pro- 
gram were developed and organized in 
the spring of 1943, a preliminary sur- 
vey showed that approximately 2000 
persons would have to be trained over a 
12-month period in order to meet the 
anticipated manpower requirements for 
all phases of maintenance work in the 
community. On the basis of this survey 
the first courses were organized and 
workers were recruited to take the train- 
ing. 

Naturally, the proposed speeded-up 
training program could not turn out all- 
round finished mechanics, but in Mem- 
phis, as elsewhere, the intent has been 
first to prepare specialists who can per- 
form certain service operations after 
having had a short period of organized 
instruction and then to provide supple- 
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mentary training after they start work 
on the job. Typical of the first courses 
were the following: rear end, brakes, 
and carburetion given to truck mechan- 
ics; motor tune-up and motor rebuilding 
for lighter vehicle mechanics; and a 
course for the training of parts clerks. 
The length of the training period varies 
as much as from four to ten weeks de- 
pending on such factors as the job which 
is to be performed, the previous experi- 
ence of the worker, and the type of 
equipment available. 

Qualified instructors have been select- 
ed from the industry and given short 
instructor-training courses before start- 
ing to teach. Through this process they 
may be qualified to teach either begin- 
ning workers or those who are returning 
to receive some supplementary training. 
At the start the work was carried on in 
the Memphis Vocational School but la- 
ter a large maintenance garage was tak- 
en over in order that heavy duty ve- 
hicles might be serviced. Lubrication 
specialists are trained in a filling sta- 
tion obtained for the purpose. Certain 
of the equipment needed has been ob- 
tained with War Production Training 
funds and industry furnishes various 
pieces of specialized equipment as it is 
needed. One instance of outside assist- 
ance is that in which a manufacturing 
company provided a representative to 
give specialized instruction to the work- 
ers who would use the particular prod- 
uct in their work. 

The major problem in Memphis, as 
in most communities, has been the re- 
cruitment of new workers to be given 
the training and subsequent employment. 
To meet this difficulty a variety of meth- 


ods were employed in an effort to locate 
individuals who would be interested in 
and capable of becoming automotive 
maintenance workers. Advertisements 
were run in the newspapers and over the 
radio, employees were asked to bring in 
friends and relatives, vocational school 
students were contacted, and the aid of 
the United States Employment Service 
was enlisted. The results, while not 
startling, were sufficient to get the pro- 
gram under way successfully. Women 
were included in certain of the courses, 
and, in line with results in other indus- 
tries, they were well able to learn and 
perform the specialized operations for 
which they were trained. 

In Memphis and the other communi- 
ties where advisory committees are ac- 
tive, a significant outcome is the manner 
in which the industry is working togeth- 
er to get training courses under way. 
Automotive maintenance is character: 
istically a small-shop industry and it is 
sometimes difficult to secure the active 
cooperation of the several employers in 
a community. Where this has been ac- 
complished, however, a positive man- 
power program has usually been forth- 
coming and personnel shortages have 
been relieved. 

Experience has shcwn that a necessary 
factor in these training programs is a 
“‘live-wire” man from the industry who 
is willing and able to spend some time 
in getting things started and keeping 
them moving. The schools have proved 
that they are able to provide the type of 
instruction necessary to turn out com- 
petent workers who can do the special- 
ized work expected of them. There is 
a constant need, however, to keep the 
industry informed and aware of the 
training being done, the problems that 
arise, and the results that are forthcom- 
ing. The present emergency has shown 
conclusively the effectiveness and effi- 
ciency of organized training as opposed 
to the usual hit-or-miss, pick-up methods 
so common in many prewar industries. 
Automotive maintenance and other em- 
ployers must realize and understand the 
benefits of such training and it becomes 
a responsibility as well as a challenge 
to vocational-school authorities to see 
that this is accomplished. 

In line with this thinking the second 
automotive maintenance program to be 
described briefly is that initiated by the 
St. Paul zone manager of the Chevrolet 
Motor Company and carried on in the 
St. Paul Vocational School. When the 
manpower situation began to get urgent 
this zone manager decided to visit his 
dealers in Minnesota, North and South 
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Despite its unusually low price, this heavy DURO 
16-inch production Metal Cutting Band Saw has 
many special features not found in machines cost- 
ing several times as much. It is ideal for cutting 
tubing, extruded shapes, bar stocks, metal sheets, 
casting gates, plastics, brake linings, hard rubber, 
slate, fibre and many other materials. Can be ad- 
justed to obtain standard wood cutting speeds by a 
flip of a lever. Some of its special features include: 
Heavy machined cast iron trunnion; special roller 
blade guides which reduce blade crystallization and 
lessen blade breakage; new design which permits 
all adjustments to be made from front while saw is 
in operation; New Departure Ball Bearings; ma- 
chined dove-tailed ways with adjustable steel gibs; 
many other advantages. Metal cutting speeds: 230 

: 2300 and 


and 596 R.P.M. Wood-cutting speeds 


5960 R.P.M. 
HAS MANY EXCLUSIVE FEATURES 
Specifications include: 16” capacity; 105s” capacity under blade; 
table working surface—23 14”x18”; 45° table tilt; height of base— 
height of saw—51”; height from table to floor—41%”; 
Uses 4 New Departure ball bearings, ball 
Blade is fully guarded. 
Also avail- 
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19”; 
wheel diameter—16” 
Has built-in light. 


bearing blade guides. 
Weight of unit as illustrated, but less motor, 405 Ibs. 


able in 15” model. 
Send for New DURO Catalog 


For full details and prices on the DURO 16” Metal Cutting Band 


Saw send for latest DURO CATALOG using coupon below. Also 
lists specifications and prices of complete line of DURO single 
Presses, Circular Saws, Jointers, 


and multi-spindle Drill 
Routers, Shapers, Grinders, Lathes, Scroll Saws, Flexible Shaft 
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nits and Portable Electric Drills 





THE DURO METAL PRODUCTS COMPANY 

2672 N. Kildare Ave., Chicago, Illinois 

Gentlemen: Please send me FREE copy of latest DURO Catalog 
URO 16” Metal Cutting Band 


giving full specifications on new 
Saw and other DURO Machine Tools. 
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Dakota, and part of Wisconsin for the 
purpose of finding out their local prob- 
lems and then helping them work out 
satisfactory solutions. As one impor- 
tant solution he began to sell them on the 
idea of a paid training course at a cen- 
tral location. The successful program 
now operating is the result of these pre- 
liminary efforts plus the close coopera- 
tion displayed by the local vocational- 
school authorities. 

Each dealer wishing to participate in 
the program recruits the new workers in 
his own community where the manpower 
“pinch” is often times less severe than in 
the larger cities. These workers are 
then put on the dealer’s payroll ($25- 
$28 per week) and sent to St. Paul for 
their training. During this time the 
expenses are paid by the dealers. All of 
the trainees are housed and fed at one of 
the local hotels. For the four weeks of 
training, the room and board costs the 
dealer approximately $110. 

The four weeks of concentrated train- 
ing is carried on eight hours per day, 
six days per week. In addition, the 
men come back to the school five nights 
per week on their own time. The train- 
ing is well organized and each day’s in- 
struction is worked out on a careful 
basis to provide for demonstrations, 
films, discussions, practical work, and 
oral and written tests. Extensive use +s 
made of motion-picture films and other 
visual aids provided specifically for this 
course by the Chevrolet Motor Com- 
pany. As is to be expected, the major 
emphasis is on the disassembly, assem- 
bly, and repair of actual parts. A prog- 
ress chart enables the instructor to keep 
an accurate and close check as the work- 
er performs the various operations. Each 








man has his own kit of tools which he 
takes with him on the job. The tools 
are paid for by the local dealer, but he 
is later reimbursed by the worker 
through deductions from his pay check. 

At the end of four weeks the worker 
is competent to perform maintenance 
operations involving brakes, clutch, 
transmission, rear end, valve adjustment, 
and motor tune-up. It is not claimed 
that this program will turn out men who 
have the skill and judgment of experi- 
enced mechanics. However, the ability 
of many of these workers surprises even 
the “die-hards” among the dealers. Mr. 
John L. Burns, the zone manager and 
prime force behind the program, de- 
scribes the effectiveness of the training 
with the following figures: 

1. After four weeks of training the worker 
has the ability to produce approximately $2,000 
worth of gross profit’ in a year’s time. This 
does not take into account the additional train- 
ing that will be received through actual experi- 
ence on the job. 

2. The investment on the part of the dealer 
is repaid in from six to eight weeks. This is 
significant and an important selling point for 
it shows that well-planned, organized training 
is not an added expense, but an investment 
which actually saves money for the employer 
over a long period. 

3. A worker hired without previous experi- 
ence would require one and one-half to two 
years to pick up the ability and knowledge that 
he gains in the four weeks of training. Instead 
of receiving haphazard instruction and advice 
by watching others work, the worker obtains 
organized, on-the-job instruction using the 
same tools and equipment that will be found 
in his dealer’s shop. 

The age of the students varies from 16 
to 51 years with the average being slight- 
ly above 38 years. One or two veterans 


Learning to cold weld cracked motor blocks at the 
Memphis, Tenn., Vocational School. 





of the present war have been hired and 
placed and the program has been adapt- 
ed in accordance with the training needs 
of these veterans. The school is flexi- 
ble. Short courses can be added to give 
intensive training in specific operations 
whenever the need arises. It is expect- 
ed that a contiriuing benefit of this par- 
ticular program will be the upgrading ar 
supplementary courses to be presented 
from time to time. 

In generalizing on the two programs 
described herein and the other training 
activities in the field of automotive main- 
tenance, several significant points stand 
out: 

1. Local vocational schools can offer an in- 
structional program entirely adequate to meet 
the training needs of the automotive mainte- 
nance industry. 

2. Many shop owners are skeptical of the 
results produced by the schools and need to 
be sold on the idea of adequate organized 
training. One means of accomplishing this is 
to begin by offering supplementary courses for 
the workers already employed. If they get 
something from these courses you can be al- 
most sure of their support for pre-employment 
training. 

3. The post-war period offers many oppor- 
tunities for the development of continuing 
training programs in the automotive mainte- 
nance field. This is a challenge to local voca- 
tional-school authorities. 

4. Because the maintenance industry is 
made up primarily of small shop owners there 
is little chance that employers will be able to 
have individual training programs which are 
sufficient to meet the needs. This provides an 
additional challenge to the local vocational 
schools for they can well serve as the center 
of a cooperative training program serving all 
shop owners in the community. 

5. Some notable progress has been made in 
the development of training programs for auto- 
motive maintenance, but there is still much 
that can be done both by the industry and by 
the training agencies before the ultimate bene- 
fits are realized. 
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THE construction of the tool- 
post turret involves such ma- 
aiekaee Chine operations as_ taper 
turning, surface grinding, cylindrical 
grinding to close limits, rotary table 
milling, and face cam milling. When 
completed it is a very useful piece of 
equipment for any machine shop. 

The base of this turret was designed 
for the cross slide on a 10” South Bend 
lathe, but may be readily altered to fit 
any lathe. 

A variety of multiple tool set-ups can 
be made on any engine lathe with this 
turret. 

The drawings are complete, so little 
will be said about machining the parts. 
However, a few suggestions may be in 
order. The square turret body is ma- 
chined to size. A rotary table is used 
during the cutting of the 214” radius 
slots. The piece is clamped to an angle 
plate and the assembly set 214” off cen- 
ter one way and 3/16” off center the 
other way. Note: the center of the 
214” radius is not on the center line of 
the piece. The milling is done with a 
vertical head and an end mill. 

The bottom of the square turret body 
which was left .010” over size is sur- 
face ground after hardening. 

The hole may be bored and reamed to 
size before hardening or may be left 
undersize and ground to .7507” after 
heat treating. An internal grinder or 
a tool-post grinder may be used for the 
job. 

The base of the piece offers no prob- 
lem in machining except the spiral cam 
grooves in the top. These grooves form 
the stop positions for each of the four 
stations. They start flush with the top 
and run down 14” in one quarter of a 
revolution. Note: the spirals are 
right hand which causes the pin to be 
pushed against the stop as the locking 





A Tool-Post 


Turret 


BY Jon P. Adams 
AND M. B. Goodwin 


This Project-of-the-Month will enable the 
machine-shop instructor to teach a number of 
fundamental machine operations in the process 
of making a useful piece of equipment for the 
shop. The authors are preparing additional 
material of a similar high quality which will 
be published from time to time. J. P. Adams is 
in charge of the vocational machine shop of 
Proviso Township High School, Maywood, IIL, 
and M. P. Goodwin is in charge of machine 
drawing at Proviso Township High School and 
at the University College division evening 
school of Northwestern University, Chicago. 
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lever is tightened. The spiral grooves 
are machined with an end mill in a 
vertical head. The piece is held on a 
rotary table or a dividing head. If a 
dividing head is used, the piece is 
pressed on a mandrel and chucked in a 
vertical position. 
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Milling the spiral is a simple problem 
in indexing. The depth is 14” or .250”. 
Therefore, divide the entire circle into 
1000 parts. Next, use the formula 
40 40 1 
— == —— = — or one division on the 
N 1000 25 
25-hole circle. For each .001 the end 
mill is fed down the head is rotated one 
division on the 25-hole circle. This is 
continued until a depth of .250” is 
reached. At that time 250 divisions on 
the dividing head or one quarter of a 
turn of the piece will have been complet- 
ed. The result will be the required spiral 
made in a series of minute steps, each 
001” long and .001” deep. The steps 
are easily smoothed down by hand or 
with a hand grinder. The operation is 
repeated four times in order to finish 
the four steps. 

The 51%” pin is preferably turned, 
heat treated, and ground to size on the 
cylindrical grinder. If it cannot be 
ground, it may be turned to size and not 
hardened. This pin is a press fit in the 
base and a running fit in the block. 

The locking lever is turned off center 
as indicated in the drawing. The Do- 
All contour machine may be used to 
form the head of the locking lever. If 
the 1” ball is made of red plastic, the 
professional appearance lacking in 
many school projects is gained. 

The rockers can be cut and filed to 
shape on the Do-All or they may be 
milled or shaped. The rockers must be 
serrated on the top to prevent the tool 
from slipping. This job may be done 
on the shaper or mill. Finally, they 
must be heat treated. 

The authors of this article have found 
the tool-post turret project an excellent 
teaching device and it is a practical tool 
as well. Comments on this article will 
be appreciated. 
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Radio 





Instruction in the 


High School BY Helge E. Hansen 





Teachers of preinduction courses in radio will 
find the practical ideas in this article of great 
interest. The author teaches radio in the Ann 
Arbor, Michigan, High School, has had indus- 
trial experience in the field of electronics, and 
has earned a master of science degree in 
electrical engineering, spcializing in radio. 





\ \ ITH the present emphasis on pre- 


induction courses, radio has attained its 
rightful place in the school curriculum 
as another worthy course. The majority 
of pupils entering courses in electronics 
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Left—Workboard showing —— for determining 
the plate characteristics of an OIA radio tube. Note 
use of jumper clips. 


cannot be expected to do much of the 
difficult mathematics of radio or per- 
haps to completely understand many of 
its basic principles. Nevertheless, with 
suitable equipment many of the funda- 
mental ideas can be mastered. 

The material for this article was de- 
rived from teaching a high-school course 
which meets five times per week with an 
average class period of 48 minutes per 
day. Also some of the ideas have been 
tried on adult classes in night school 
with excellent results. In both these 
courses, time has been of major consid- 
eration because it was felt that neither 
theory nor laboratory work could be 
neglected. Demonstrations are of only 
minor value in radio—you must set up 
the circuit to understand it. 

We met the time factor in two ways. 
First we obtained alligator clips which 
are cheap and easily obtained and made 
enough jumpers for several sets. These 
jumper leads should be in all lengths 
from about 3” to 5’ and made of flexible 
wire. We then designed a work board 
14” by 18” as shown in Figure 1. Most 
of the circuits to be constructed can be 
made using this board. We found that 
one 6-prong, one 5-prong, and two 4- 
prong sockets allowed us to use most 
of our salvaged equipment. Then, by 
taking apart old sets and combining the 
various coils and tuning condensers, we 
set up tank circuits. The coils were 
tapped as shown for short-wave and os- 
cillator work. Because Fahnestock clips 
are cheap, all leads were terminated in 
these. Our alligator-clip jumpers then 
could furnish the remainder of the con- 
nections. We also included a rheostat 
for DC work such as test runs on O1A 
tubes which are rugged enough for be- 
ginners to use. 

For batteries we have been using sal- 
vaged storage batteries. By visiting lo- 
cal battery shops we found many bat- 
teries which would hold a charge for a 
week at a time, but were no longer of 
value for automobiles. We bought some 
at salvage prices and were given oth- 
ers. When these gave out, we simply 
exchanged them for some in a better 
condition. The procedure was very eco- 
nomical. For higher B voltages, power 
packs from old sets were rigged up with 
bleeder resistors which allowed us quite 
a range in voltage up to 250 volts. The 
filament leads were also brought out 
and appropriately marked. 


Left—Workboard layout for the condenser controlled 
regenerative detector circuit. 
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MT. CARMEL 








Keen Eyes and Sensitive Fingers: Here’s skill—plus imag- 
ination! A typical scene at Meissner’s Mt. Carmel plant 
as vital war supplies, precision-made in every detail, are 
kept moving to world battle fronts. 








Can He Qualify? Even in wartime, Meissner prides it- 
self on its ‘‘hand-picked”’ personnel. Here Personnel 
Manager White is interviewing a promising applicant. 
(See main caption at right.) 


Your Guarantee of Perfection: Down through the years, 
the Meissner name has come to stand for the ultimate in 
radio quality. These two, along with hundreds of other 
experienced technicians, are very good “reasons why!” 


FEBRUARY, 1944 





WHERE ELECTRONICS IS KING 





Precision Family: It is said that Mt. Carmel, Illinois, has more elec- 
tronics technicians per thousand population than any other city on earth. 
Shown here are five of the six members of the Collins family — one of the 
many families helping to make the delicate, sensitive equipment for 
which Meissner is famous. 





PERSONNEL? Here It’s PRECISION-EL! 


Mt. Carmel, Illinois, (population 7,000) is famous for two 
things: music and electronics. The first reputation is based 
on its top-flight civic and high school music groups — on such 
outstanding home-town “products”? as Howard Barlow, re- 
nowned symphony conductor. The reputation for great 
electronics ability centers around the humming Meissner 
plant— where scores of employes have spent their entire 
working lifetimes on the exacting requirements of Meissner’s 
“Precision- Built” line. Their flying fingers, now assigned 
to war orders of tremendous strategic importance, long ago 
lifted them above mere “‘personnel” into the radio industry’s 
highest honor—‘‘ PRECISION-EL!” 
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INSTRUCTORS! Here’s Your Perfect 
“How To Build” Manual! 


Packed with all of Meissner’s vast experi- 
ence! You get 168 pages of helpful, factual 
material—liberally illustrated with 
charts, radio formulae, schematic circuit 
diagrams, and pictorial wiring diagrams. 
Construction data on 22 kits for building 
radio receivers and adapter units, with 
operatinginstructions and servicing data 
on over a dozen complete assemblies, in- 
cluding F-M receivers, phonograph-re- 
corders, and radio equipment. Ideal for 
beginner or advanced student. 

Price, only 50c postpaid anywhere in 
the U.S.A. (75cin Canada.) Send for your 
copy today. 


METSSVER 


MANUFACTURING COMPANY « MT. CARMEL, ILL. 


ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 
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Perhaps the greatest difficulty encoun- 
tered was the lack of headphones and 
meters. Fortunately, most physics de- 
partments have DC voltmeters (0-15, 
150 volts), ammeters (0-1, 10 amp.), 
and galvanometers. However, most of 
our work requires milliammeters which 
are hard to get, so we decided to convert 
the galvanometers into sensitive milliam- 
meters. The problem becomes one of 
preparing shunts of such size that vari- 
ous ranges could be used. On some 
standard Weston galvanometers, a shunt 
of 1:13 will give approximately full- 
scale deflection equivalent to one milli- 
ampere. Other higher ranges may be 
obtained in a similar manner using still 
larger shunts. 

It should also be remembered that 
these same galvanometers make excel- 
lent voltmeters. For direct reading on 
a 0-to-50 scale, 650,000 ohms (more or 
less, to be checked with a good meter) 
are required. 

Headphones were obtained by an ad- 
vertisement in the local newspaper. Of 
course these had to be purchased, which 
has been one of our largest outlays. 
Each group of pupils should have at 


least one or two headsets to make the 
work interesting. 

Most of the circuits included here are 
for 214-volt tubes because so many sal- 
vaged power packs have this tap avail- 
able and also because the 27 tube is 
quite easily obtainable. 

A 24A tube may be substituted in most 
of the circuits with a few minor changes. 
All construction has been considered 
from the viewpoint of using salvaged 
equipment. 

To construct these circuits just for the 
experience may have value, but grid 
condensers and grid leaks should be 
varied and plate loading resistors and 
coupling condensers should be studied 
so the pupil gets experience using parts 
of the right size. He should then recall 
his theory with regard to why the par- 
ticular size works best. The student 
should also be told about the working 
voltages of condensers. All values. giv- 
en in these diagrams are average values 
for resistors and condensers. The pupil 
is expected to experiment and to write 
up his results. 

It has been emphasized before that 
time is a major consideration. A teach- 


Fig. I|—Utility board layout plan. 





er of radio must teach mathematics and 
physics along with his electricity and 
radio. High-school classes in radio are 
usually a single period in length. Hence, 
laboratory work may extend over two 
or three periods. It must come when 
there is a psychological need for it. The 
pupil should not need more than 15 to 
30 minutes to complete any circuit using 
alligator clips on jumpers. This will 
allow him plenty of time to make adjust- 
ments or to rewire if it does not work. 
Groups may combine their workboards 
with others who have built R.F. or A.F. 
amplifiers to get multi-tube sets. 

We feel that a pupil on completing a 
course in radio should have constructed 
several types of receivers (broadcast 
and _ shortwave), run _ characteristic 
curves on both triodes and pentodes, con- 
structed oscillators both RF and AF, 
set up a power pack, used a vacuum- 
tube voltmeter, and built a small trans- 
mitter. At least 25 separate circuits are 
constructed by all members of a class. 
In the meantime he will have completed 
a beginners’ text on the fundamentals of 
radio and have repaired a receiver which 
is faulty. 


Fig. 3—Filament emission curves. 
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Fig. 4—Plate characteristic curves. 
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Fig. 2—Filament emission curves—resistance vs. temperature. | 
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Fig. 5—Grid characteristic curves. 











0-SOMA. (MA, 











a: “7 
A. Volts 
hf} 














0-15 Volts 





45,90, 135,180,225 Volts 





12 


SCHOOL SHOP 





























20Volts 














ifafafiffi iii 
Hel 








Reet 





51 250 volts 














Fig. 10—Audio amplifier—transformer coupled. 
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Fig. 7—Regenerative detector—condenser controlled circuit. 
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Fig. 12—Simple triode 
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Fig. 13—Oscillator. 








Fig. 8—Regenerative detector—resistance controlled circuit. 
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Fig. 14—Characteristic curves of a screen grid. 
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Vou Free Copy 
of this 84 Page Catalog is Ready. 
Please Write Today 


THE JAM HANDY ORGANIZATION 
2900 East Grand Boulevard, Detroit 11, Michigan 





~) 
x 


Please send my copy of the new Jam Handy Catalog. 
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Visual Materials 
Visually Portrayed 


The new Jam Handy catalog presents a 
wide selection of visual aids. In its 84 pages 
you'll find descriptions of 22 slidefilm Kit- 
Sets, 491 individual slidefilms and 44 edu- 
cational motion pictures. For easy refer- 
ence there are two indexes—one by film 
titles and the other by teaching subjects. 

This broad range of helpful material is 
available now for instructors with heavy 
teaching loads, for teachers who are called 
upon to handle new subjects and for schools 
and industries which have a program of 
vocational training to carry. 

Jam Handy slidefilms and educational 
motion pictures are helping thousands of 
teachers in every state and in many foreign 
countries. Please send for your copy of the 
catalog today. 


The JAM HANDY Organization 


NEW YORK CHICAGO LOS ANGELES 
DETROIT WASHINGTON DAYTON 
SCHOOL SHOP 

















Radio Data Handbook. Allied 
Radio Corp., 833 W. Jackson 
Blvd., Chicago 7, Ill. 

A comprehensive handbook of formulas, 
data, charts, and standards used in the solu- 
tion of everyday problems in radio and elec- 
tronics. Packed with essential information. A 
practical reference book for students. An ex- 
cellent supplementary text for instructors. 
Handy cross-reference index. 48 pp. Size 
6” x 9”. Check coupon and enclose 25c. 


Slide Rule Simplified. American 
Technical Society, Drexel Ave. 
at 58th St., Chicago 37, Ill. 


A real “how-to-do-it’ book written in an 
easy to understand manner for both those who 
have never before handled a slide rule and 
for those who want to become more proficient 
in its use—illustrated with line drawings— 
many problems with answers—and sold with 
or without Dietzgen slide rule. 


Latest Catalog. Armstrong Broth- 
ers Tool Co., 317 N. Francisco 
Ave., Chicago, Ill. 


Contains full information on the complete 
Armstrong line. Ready-reference section index 
facilitates finding information on clamps, tool 
holders, wrenches, pipe tools, ratchet drills 
and drilling posts, etc. Check the coupon. 


Machine Tools—Catalog Series. 
Atlas Press Co., 1836 N. Pitcher 
St., Kalamazoo 13D, Mich. 


These informative catalogs fully describe 
and illustrate Atlas machine tools for the com- 
plete metalworking shop: Atlas 10” and 6” 
lathes, L43; drill presses, D43; milling ma- 
chines, M43; shapers, $43; arbor presses, A43; 
and coolant pumps, C43. Packet of catalogs, 
school equipment lists, and details of Atlas 
charts and manuals are available on request. 


“Hardsteel” Operator’s Manual. 
Black Drill Co., Division of Black 
Industries, 1400 East 222nd St., 
Cleveland 17, Ohio. 


Illustrated book giving complete information 
on "Hardsteel’’ drills, reamers, and tool bits. 
Explains theory of drilling steels hardened by 
any method without necessity of annealing. 
Gives specific applications—tables of sug- 
gested drilling speeds—use of jigs and 
coolants. Sent free to instructors and in 
nominal quantities for distribution to ad- 
vanced students. 


Power Tools and Purchase-Prior- 
ity Plan. Boice-Crane Co.; 930 W. 
Central, Toledo, Ohio. 


Descriptive literature on Boice-Crane. power 
tools. Complete information on the Boice- 
Crane purchase-priority plan, designed to in- 
sure maximum use of your money to aid the 
war and at the same time assure you of the 
earliest possible delivery of equipment now 
under priority restrictions. Just check number 
6 on the coupon and full details will be sent. 


Catalog of Shop Supplies. Brod- 
head-Garrett Co., Cleveland 5, 
Ohio. : 


Lumber of all kinds, machinery, abrasives, 
drawing equipment, saws, cabinets, benches, 
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Shop Teachers’ Service 


FREE AND LOW-COST TEACHING AIDS 





Today's teaching problems are 
harder—but you can make them 
EASIER by clipping the coupon 
on the next page and mailing it to 
SCHOOL SHOP—just paste it on a 
penny-postal TODAY! 





scrapers, paints, etc., are among the hundreds 
of items listed in this new catalog necessary 
to war-training programs, industrial arts, fine 
arts, and art metalworking classes. For your 
free 1943-44 catalog check the coupon now. 


Woodworking Glues — helpful 
booklets. Casein Company of 
America, 350 Madison Ave., New 
York 17, N.Y. 


Free literature for woodworking instructors: 
Wood and Glue at War, illustrates wood war 
products, points up the wide future for wood, 
lists technical gluing literature available. 
Projects Folder, describes 36 furniture and 
watersports projects made with plans which 
are available to instructors free in exchange 
for package coupons found in glue containers. 


Top Performance in Steel Cutting. 
Carboloy Company, Inc., Detroit 
32, Michigan. 

This handy guide in vest-pocket size covers 
the characteristics of different grades of car- 
bides designed for steel cutting, the selection 
of proper rake and relief angles, size of 
radius, etc. Tables of speeds and feeds, with 
grade of carbide recommended for different 
steels. Information on coolant supply, design 
and grinding of chip breakers. Operating hints 
and ‘‘do’s and don'ts” on carbide tools. 


10 Mechanic’s Hand Tools. Cin- 
cinnati Tool Co., Dept. SC, Cin- 
cinnati 12, Ohio. 

Free catalogs and bulletins. Four-page bul- 
letin shows complete line of chisels, punches, 
star drills, etc. Gives details of Production 
Power Test which assures long life and dur- 
ability of Hargrave tools. Brochures give 


data on complete line of Hargrave clamps, 
chisels, etc. 


l School Shop Layout Book. Del- 
ta Mfg. Co., 600 E. Vienna Ave., 
Milwaukee 1, Wis. 

This free shop layout book contains numer- 
ous photographs and floor plans of actual 
school shops that have been submitted by 
vocational instructors from all over the coun- 
try. It shows ingenious solutions of problems 
in lighting, space, safety, and efficiency. 


| Precision Grinders. The Dumore 
Company, 14th and Racine Sts., 


Racine, Wisconsin. 

A—Dumore Catalog No. 42 and descriptive 
literature. Describes and illustrates their com- 
plete line of precision grinders, drills, and ac- 
cessories. Handily indexed and ‘tabulated. 
Brochures on Thread Grinding Simplified, Ex- 


ternal and Internal Precision. Free if you 
check the coupon. 

B—Care and Operation of Portable Pre- 
cision Lathe Grinders is a handy booklet con- 
taining information on uses, selection, mount- 
ing, and assembly of grinders, safety pre 
cautions, special applications, etc. Only 25c. 


Check coupon and enclose money. 
13 Metal Products Co., 2672 N. Kil- 
dare, Chicago, Ill. 


Duro Tools Catalog gives full specifications 
and prices on shaper-routers, drill presses, 
circular saws, band saws, lathes, sanders, 


electric drills, and flexible-shaft tools. 
Co., 703 E. 13th Street, New 
York, N. Y. 


Free—a ‘Chemi-Sealed” Turquoise pencil, 
a Mikado writing pencil, and a Verithin 
colored pencil, in any grade or color you de- 
sire for personal proof of Eagle quality. 


Shaper-Router Catalog. Duro 


Eagle Drawing, Writing, and 
Colored Pencils. Eagle Pencil 


Check 14, 
15 How a Lead Pencil Is Made. 
Greenpoint Ave., Brooklyn, N.Y. 
Tells 
terials go into the making of a pencil—how 
it is assembled, finished, and stamped. Infor- 
facts about lead pencils, (such as where the 
name originated, when the first lead pencil 
teachers and students. Just check the coupon. 
16 Mechanical and _ Technical 
Inc., 2009 S. Michigan Ave., 
Chicago 16, Ill. 
motives, welding, sheetmetal, aircraft, elec- 
tricity, etc. Emphasis on helps for postwar 
and Vocational Education by Superintendent 
of Chicago Schools. 
and Fly Them. Paul Guillow, 
Wakefield, Mass. 
struction of model airplanes. Many ingenious 
short-cut methods. Each step illustrated. 35c. 
manual—l5c. Check coupon and enclose 
money. 
Catalog. Jam Handy Organiza- 
tion, 2900 East Grand Blvd., De- 
Complete and up-todate catalog listing 
films on a variety of subjects, including PIT 


Eberhard Faber Pencil Co., 37 
Instructive—interesting. what ma. 
mation on erasers. Seventeen little known 
was produced in Bavaria, etc.) Free to 
Books. Goodheart-Willcox Co., 
Catalog of books for home study on auto- 
jobs. New book for teachers: Industrial Arts 
l Flying Models—How to Build 
The original ""picture’’ book describing con- 
Tom’s Book of Flying Models—instructional 
18 Slidefilms and Motion Picture 
troit 11, Mich. 
training courses, welding technics, bench 
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work, mechanical drawing, preflight aero- 


nautics, and aircraft mechanics. Alphabetic 
and school-subject indexes. Free if you check 
the coupon below. 


l New Books on Drawing. Hig- 
gins Ink Co., Inc., 271 Ninth St., 
Brooklyn, N.Y. 


Four new books have just been released: 
Techniques, 37 pp., gives the ground work 
and advanced technics for all types of ink 
drawing; Script and Manuscript, 32 distinc- 
tive script alphabets, 10 pages of engrossing 
make this folio a prized possession of pro- 
fessionals and students; Cartooning, technics 
used by America’s top-flight cartoonists—also 
a chapter on the theory of humor; Arts and 
Crafts Projects, 10 projects on map and chart 
making, paper decorating, spatter and air- 
brush, textile dyeing, book binding, etc. For 
prices and full details check the coupon below. 


20 Revised General and School 
Catalogs. International Text- 
book Company, Scranton 49, 


Pennsylvania. 

A.—General Catalog lists books on archi- 
tecture, art, automotive trades, aviation, blue- 
print reading, building trades, drafting, guid- 
ance, home economics, industrial arts, marine 
engineering, plumbing, shop and _ foundry 
practice, textiles, and civil, electrical, and 
mechanical engineering. 

B.—School Catalog lists books on practical 
arts, science, guidance, and education. 


2 Radio Parts, Electronic and 

Sound Equipment. Lafayette 
Radio Corp., 901 W. Jackson 
Blvd., Chicago 7, Ill. 


A—Radio Demonstrator Board. For radio 
and physics training programs. Complete 
radio set laid out on schematic diagram, 
30” x 36”. Parts mounted for quick removal 
and replacement to demonstrate function in 
the circuit. Ready for operation . . . complete 
with tubes. For full information check the 
coupon. 

B—Educational Kit Diagrams. Free. Radio 
kits designed to your specifications; standard 
kits carried in stock for quick delivery. 

C—1944 Catalog of radio parts and elec- 
tronic equipment, including amplifiers, inter- 
coms, test equipment, etc. Free. 


? Lathes and Lathe Accessories. 
Logan Engineering Co., 4901 
W. Lawrence Ave., Chicago 30, 

Ill. 

Latest information on Logan lathes is con- 
tained in their new catalog. Manufacturing 
turret lathes, hand screw machines, quick 
change gear lathes, and back-geared screw- 
cutting lathes in both bench and floor models 
are described completely. Also complete data 
on accessories and parts. 


23 Precision Tools. The Lufkin Rule 
Co., Saginaw, Mich. 

A—Catalog listing micrometers, calipers, 
dividers, combination squares, various gages, 
steel squares, etc., free to shop teachers if 
you check the coupon now. 

B—Chart, 8” x 11”, showing construction 
and adjustment features of Lufkin micrometers 
and carrying decimal equivalents is available 
to shop teachers. Just circle 23 below. 
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2 Helpful Hints and Safety Sug- 
gestions on Grinding Wheels. 
Macklin Co., Jackson, Mich. 

A 64-page illustrated booklet giving infor- 
mation on the use and care of grinding 
wheels, how they are made, the proper 
wheels to use on particular grinding jobs. 
Also safety suggestions. Free if you check 
the coupon below. 


25 Preflight, Industrial Arts, Prein- 

duction Books. The Macmillan 
Co., 60 Fifth Ave., New York 11, 
u. Tt. 

Free descriptive circulars and group folders 
on books covering the various aspects of 
preinduction and war industry courses. 
Drake: Workbook in Preflight Aeronautics; 
Johnson-Newkirk: Modern Drafting—among the 
new titles. 


26 Shop Books for Junior-High 
Courses. The Manual Arts 
Press, Peoria 3, Ill. 


New books for junior high-school shops: 
Junior Printing by Clifford K. Lush is a valu- 
able workbook-textbook, 68c; General Shop 
Handbook (expanded), Willoughby and 
Chamberlain, can now be used for a pre- 
induction shop course, 92c; Woodwork Work- 
book, Nichols and Stiles, best basic textbook- 
workbook for beginners, 56c; Beginning 
Mechanical Drawing, Wm. E. Roberts, modern 
and enlarged text for beginning industrial 
arts drawing, $1.12. For your copy of our 
1944 catalog, available soon, just circle 26. 


2] Books for the Victory Program. 

McGraw-Hill Book Co., 330 
West 42nd St, New York 18, 
N. Y. 


This 32-page catalog, free to teachers, de- 
scribes more than 190 books covering a wide 
variety of courses in the preflight, preinduction 
and war industries training programs. Eighty- 
five precent of the books are 1941, 1942, and 
1943 publications. 


28 Shop and Technical Texts. Mc- 

Knight & McKnight, 109 W. Mar- 

ket, Bloomington, Ill. 

A new catalog of nominally priced standard 
texts on drafting, woodworking, metalwork, 
electricity, plastics, printing, blueprint reading, 
machine shop, welding, posterwork, and 
leather craft. Free if you circle 28. 


29 “How to Build” Radio Manual. 
Meissner Mfg. Co., Mt. Carmel, 
Ill. 


168 pages of helpful, factual material— 
charts, radio formulas, schematic circuit dia- 
grams. Complete outline of frequency modu- 
lation theory. Construction data on 22 kits for 
building radio receiver and adapter units, 
with operating instructions and servicing data 
on over a dozen complete assemblies, in- 
cluding F-M receivers, phonograph-recorders, 
and radio equipment. Ideal for beginner or 
advanced student. Price to teachers, 50c. 
Check coupon and enclose money. 


3 Wall Charts for Drawing In- 

struction. Louis Melind Com- 

pany, 362 West Chicago Ave., 
Chicago 10, Ill. 





A—Mechanical Illustration chart shows ele- 
mentary steps in mechanical drawing, letter- 
ing, applied geometry, and perspective draw- 
ing. Free. 

B—Commercial Art charts show many ways 
to use ink in classroom drawing. Set of 
twelve free if you circle 31-B below. 


3] MoTOoR Repair Manuals. MoToR 
Book Dept., Desk SS, 572 Madi- 
son Ave., New York 22, N. Y. 


A—Auto Repair Manual—up-to-date, repair, 
service, tune-up guide for every make car 
built since 1935. 1000 illustrations. 640 pages. 
450 charts, tables. 200,000 facts. Indexed. 
Check below for full information. 

B—Truck Repair Manual—step-by-step in- 
structions for service, repair jobs on every 
make truck built since 1936. Covers gasoline, 
diesel engines, all basic adjustments, repairs. 
300,000 facts. Indexed. For full details check 
coupon below. 





Most items described are 
FREE—BUT don't forget 
to enclose coins or stamps 
for those for which a 
charge is made! 





3 Ohm’s Law Calculator. Ohmite 
Mfg. Co., 4936 Flournoy St., Chi- 
cago, Ill. 

Figures ohms, watts, volts, amperes—faster, 
easier. Solves any Ohm's Law problem with 
one setting of the slide. No slide-rule knowl- 
edge necessary; all values are direct reading. 
Scales on two sides cover range of currents, 
resistances, wattages, and voltages commonly 
used in electrical and radio work. Valuable 
aid in technical training. Price to teachers 10c; 
quantity prices on request. 


33 “Die-less Duplicating” Catalog. 

O'Neil-Irwin Mfg. Co., 355 
Eighth Ave. South, Minneapolis 
15, Minn. 

A catalog profusely illustrated with actual 
operating photographs showing many appli- 
cations of the “Di-Acro” system of die-less 
duplicating, originated by O’Neil-Irwin from 
specially designed benders, brakes, and shears 
employed individually and in coordination for 
accurately and economically producing dupli- 
cated parts with out die delay or expense. 
For complete details and catalog, circle 33. 


3 Black-and-White and Blue Print- 

ing Equipment Bulletins, Peck 

& Harvey, 4326 W. Addison St., 
Chicago 41, Ill. 

Comprehensive, well-illustrated bulletins that 
fully describe the Peck & Harvey line of black- 
and-white and blue printers. Gives the 
capacities, performance speeds, and features 
of the sheet and continuous operation printers, 
dryers, and developers. Explains how easy 
and economical it is to make your own blue- 
prints or direct process black-and-white prints. 
(Advertisement on page 27.) Full details free 
if you check the coupon. 


4 Streamlined Hand Tools. Plomb 
Tool Co., 2209 Santa Fe Ave., 
Los Angeles, Calif. 
Latest catalog on Plomb Tool Company’s fine 
forged hand tools. Chisels, files, thickness 
gauges, hack saws, wrenches, brake tools, 
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special midget tools, and radig tools are only 

a few of the many types listed. Complete 

specifications given. Check the coupon be- 

low. 

36 Metal Cutting Saws. Racine 
Tool & Machine Co., Dept. SS, 
Racine, Wis. 

Descriptive bulletin on hydraulically oper- 
ated Metal Cutting Saws. Belt and motor 
driven machines designed for all classes of 
metal-cutting work. Circle the number for 
your free copy. 

3] Shop, Industrial, Aeronautics 
Texts. The Ronald Press Co., 
15 East 26th St, New York 10, 
N.Y. 

Latest Ronald Press books for vocational 
training include Shop Mathematics, Chemistry 
and the Aeroplane, Basic Radio, and Aerody- 
namics and the Aeroplane. Previously pub- 
lished texts are Blueprint Reading, Weather 
Study, Modern Trigonometry, Science Training 
for Metal and Wood Working, and many 
others. For complete information just check 
the coupon below. 

38 Glider Construction. Sailplane 
Corporation of America, 9470 
Santa Monica Blvd., Beverly 
Hills, California. 

Construction Manual (194 pp., 69 job sheets, 
85 production photographs, and 124 drawings) 
and ten detailed master drawings (each line 
numbered for cross reference) now available 
on free examination basis. Inexpensive to 
build, uses available materials, teaches all 
basic wood-aircraft and glider construction 
technics. Just check the coupon. 

39 How to Build Scale-Model War 
Planes. X-acto Crescent Prod- 
ucts Co., Inc., 440 Fourth Ave., 
New York 16, N.Y. 

Second edition of this beginners’ booklet on 
how to build scale-model war planes required 
by the Army and Navy for spotting, identifi- 
cation, range finding, etc. Templates, assemb- 
lies, procedure chart. Free to teachers request- 
ing it on school stationery. 

For brochure on X-acto knives check coupon. 
Af Shop Bench Catalog. E. H. 

Sheldon & Co., 728 Nims St., 
Muskegon, Mich. 

Special shop bench catalog, covering all 
types of benches from woodworking to para- 
chute folding ones, enables the instructor to 
plan benches of any desired length and width 
by selecting standard tops, legs, and cabinets. 
No charge—just check the number below. 
Aj Precision Lathes. Sheldon Ma- 

chine Co., Inc., 4240 N. Knox 
Ave., Chicago, Ill. 

Sheldon’s latest catalog of precision lathes, 
arbor presses, machine vises, and angle 
plates. Descriptions and pictures of various 
lathes. Complete specifications and price lists. 
4 Shop Mathematics at Work. 

Blueprint Reading at Work. Sil- 
ver Burdett Co., 45 East 17th St., 
New York 3, N. Y: 

Simple, accurate, and easy to use work- 
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books which provide just the kind and amount 
of training in two fundamental shop skills re- 
quired by industry itself. Written by ex- 
perienced teachers with the cooperation of 
men in industry, and will do the job you want 
done—fast! For complete information just 
circle the number below. 


4 Special Tool Maintenance Man- 
ual and Catalog. Skilsaw, Inc., 
5029-A Eiston Ave., Chicago 30, 

Ill. 

Contains an informative well-illustrated sec- 
tion on ‘'How to Get the Most from Your Port- 
able Electric Tools.’ Full of valuable hints and 
suggestions on the care and operation of elec- 
tric tools. Also contains a complete up-to-date 
cataloging of Skilsaw Portable Electric Tools. 
Free to shop teachers—just check coupon. 
AA Bend Lathe Works, South Bend 

22, Ind. 

Two motion pictures in sound and color on 
lathe operation available on a free-loan basis. 
Write for circular 8-A. Free sample copies of 
books, pamphlets, and other material on lathe 
operation and care are offered to shop instruc- 
tors in circular 21-C. For catalog 100-C de- 


scribing the entire line of South Bend engine, 
toolroom, and turret lathes check the coupon. 


Practical Training Helps. South 


4 Router-Shaper Catalog. Stanley 
Electric Tools, Educational 
Dept., New Britain, Conn. 


Catalog 606 lists Stanley Router-Shaper tools 
and accessories and describes woodworking 
operations that can be accomplished with 
these tools. Catalog 67 describes portable elec- 
tric tools for wood- and metalworking shops. 
Both catalogs free to teachers. 


Af Tool Catalog. Stanley Tools, 
Educational Dept., New Britain, 
Conn. 
Catalog 34 shows tools for woodworking, 
farm, electrical, sheetmetal, automobile, ma- 
chine, and forge shops. Free on request. Also 





Stanley wall cards, notebook pages, and other 
visual teaching aids available at cost. 
Mfg. Co., 500 West Huron St., 
Chicago, Ill. 

Recognized and endorsed by radio experts 
and teachers, this practical book covers every- 
thing, from learning the code to the actual 
building of a transmitter. Check the coupon 


and enclose 75c. 
48 Victor Animatograph Corp., 
Davenport, Iowa. 


Eighth revised edition of this handy 148- 
page booklet listing sources of 16mm films 
available on a rental, purchase, or free-loan 
basis. Subject-source index makes it easy to 
find films on various subjects. Bibliography on 
visual aids. Only 50c. Check number and en- 
close money. 


Amateur Radio, a Beginner's 
Guide. Thordarson Electric 


Directory of 16mm Film Sources. 


4 Wiley Books 1943-1944. John 
Wiley & Sons, Inc., 440 Fourth 
Ave., New York, N. Y. 


Latest catalog of complete line of Wiley 
books on aeronautics, drawing, engineering, 
industrial processes, mechanics and materials, 
etc. List of new bocks in press includes Funda- 
mental Radio Experiments, Elementary Aircraft 


Mechanics and Alternating-Current Circuits. 
b0 J. H. Williams & Co., 400 Vulcan 
St., Buffalo:7, N.Y. 

A—Valuable “know-how” information on 
turning, boring, «cutting-off, knurling, etc., as 
well as the use of lathe dogs, “C” clamps, 
eye bolts, and wrenches is given on these 
data sheets, which are punched for three-ring 
binders. Available at no cost in reasonable 
quantities for individual distribution to stu- 
dents; indicate the number desired. 

B—”How to Select and Use Wrenches” is an 


interesting educational booklet available to 
teachers free of charge. 


“How and Why” Data Sheets. 
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Tn rapid expansion of the air- 
craft industry in the Detroit area 
was primarily responsible for the 
Detroit Board of Education’s action in 
establishing the Aero Mechanics Voca- 
tional High School. 

The first classes were placed in oper- 
ation on September 7 and at present the 
school has a capacity enrolment of ap- 
proximately 200 boys. 

The primary objective of the school 
is to qualify as many students as possi- 
ble for the aircraft and engine certificate 
granted by the Civil Aeronautics Admin- 





the “A” and “E” certificate, it will be 
possible for a pupil who satisfactorily 
completes the four-year course to receive 
a high-school diploma. 

The courses are at present set up so 
that a student spends three hours per day 
in the shop and three hours a day in re- 


lated or academic subjects. The shop 
work consists of preparatory courses in 
bench work, riveting, machine shop, 
welding, and mechanical drawing. These 
courses are’ given as a basic background 
for the aircraft engine and the aircraft 
construction courses. 


















istration. In addition to qualifying for The academic subjects offered consist 
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DIAMOND 
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BRAZED 


| COLD-DRAWN 
STEEL 
SHANKS 







. at prices comparable 
to all types of Cutting 
Tool Materials 







THESE FEATURES MEAN 
LONG TOOL LIFE, EXTRA 
TOOL STRENGTH, 
GREATER ADAPTABILITY 
TO SPECIAL SHAPES 















ESE are the quality features you get with 

every Standard Carboloy Tool: 

Cold drawn steel shanks—with the strength 
to “‘take it” on even the “‘toughest’’ jobs. Full- 
size Carboloy Tips—amply large to permit grind- 
ing to wide range of special shapes. Extra-strong 
braze—copper braze—of tip to shank. Cutting 
rakes and angles accurately incorporated for 
wide range of work. Each tool diamond-ground, 
réady to start cutting and keep cutting for long 
periods of operation. Entire tool shank area 
colored for instant, unmistakable identification. 


CA RBOLOYS== 


TRADEMARK 











These and other quality features of Carboloy 
Standards are available to you at prices com- 
parable to all types of cutting tool materials— 
prices made possible by unprecedented demand 
and mass production 

Stocked in 10 styles, wide range of sizes and five 


standard grades. 


CARBOLOY COMPANY, INC. 
11181 E. 8 MILE AVE., DETROIT 32, MICHIGAN | 
Birminghem » Chicage + Cleveland + iss Anasios + Newark + Philedelphio + Pittsburgh 
Seattle + Thomaston, Conn. ~ 
CANADIAN DISTRIBUTOR: Canadian General Electric Compeny, Ltd., bape Ont. 
FOREIGN SALES: International General Electric Company, Schenectady, N. 7 








TUNGSTEN CARBIDES + » * TUNGSTEN CARBIDES WITH TANTALUM AND/OR TITANIUM CARBIDES 
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Detroit Teaches 


BY Welter 7. Larson 


of English, mathematics, social science, 
and physics. The text materials used in 
the English courses are chosen with a 
view toward stimulating an interest in 
the various phases of aeronautics. The 
students are enabled to build up a vo- 
cabulary of aircraft terms and to use 
them correctly in sentence structure and 
theme writing. Class discussion and 
reading involve material and part speci- 
fications, civil air regulations, and cur- 
rent literature on all phases of aircraft 
operation and maintenance. 

The mathematics courses include a re- 
view of arithmetic and proceed through 
algebra and trigonometry. The prob- 
lems given are similar to those that an 
individual is likely to encounter in any 
phase of the aircraft field. 

In the physics courses the students are 
taught the fundamental principles of 
aerodynamics, heat, hydraulics, basic 
electricity and magnetism, strength of 
materials, and mechanics. 

In the social-science courses the stu- 
dents learn something of the develop- 
ment of the aircraft industry and its 
effect on the economic and social struc- 
ture of our nation. An attempt is made 
to portray coming events in the new 
air-age and to delve into the changed 
relationships among the peoples of the 
world that will most assuredly follow 
as a result of heavy airborne passenger 
trafic and shrinking international 
boundary lines. 

Enough mechanical drawing is given 
each individual to enable him to under- 
stand thoroughly the aircraft prints 
which he will need to interpret. They 
are made conversant with standard air- 
craft practices, specifications, and sym- 
bols. 

In the shop courses the students tear 
down and assemble various types of air- 
craft engines. They are taught to time 
valves, magnetos, and do trouble shoot- 
ing. 

The school is equipped with test 
stands where the engines may be run in 
after major overhaul, or engine testing 
may be taught. 

In the aircraft construction classes the 
students become conversant with the 
control and structural members of vari- 
ous makes of ships. They are taught to 
fabricate new parts or repair any dam- 
aged or broken member in accordance 
with the Civil Aeronautics Manual. The 
aircraft construction courses involve a 


SCHOOL SHOP 



































Kero Mechanics 


Vocational schools are paying increasing at- 
tention to the preparation of students to pass 
the Civil Aeronautics Administration examina- 
tions for aircraft engine and aircraft mechan- 
ics’ certificates. This article tells about Detroit's 
arrangements to meet this need. The author is 
a counselor in the Aero Mechanics Vocational 
High School. 
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number of skills such as drilling, rivet- 
ing, welding, metal forming, wood work- 
ing, sewing, doping, cable splicing, and 
aircraft rigging and assembly. 

The Aero Mechanics School is one of 
the few public high schools in the Unit- 
ed States that has been certified by the 
Civil Aeronautics Authority as a licensed 
repair station for certificated aircraft. 
The school is ideally situated on the edge 
of the city airport and ships can be 
flown in and wheeled into the school’s 
hangar. The students have an oppor- 
tunity to work on certificated aircraft, 
engines, and instruments. Any ship that 
has had major repair or overhaul is test 
hopped by a qualified instructor at the 
school to check the ship for perform- 
ance. 

Any student who is admitted to the 
school must demonstrate an interest in 
aircraft work. He must be a graduate 
of the eighth grade and a minimum age 
of 14 years and 3 months. All students 
are given an aptitude test before final 
acceptance into the school. 

The Aero Mechanics Vocational High 
School places instructional emphasis on 
the repair of aircraft and engines. The 
students enrolled learn that there is a 
great deal of hard manual work connect- 
ed with the business of flying. The school 
is in no sense of the word a “flight 
school,” but the work offered is a splen- 
did basic foundation if a student hopes 
to fly at a later date. 

Mr. George Tabraham is the director 
of the school and is well qualified to act 
in this capacity. He received his first 
flying lesson in France during the First 
World War where he served with an en- 
gineering detachment. He has trained 
many of Detroit’s fliers, was the first 
distributor of commercial aircraft in 
Michigan, and has some 3,500 hours in 
the air. 

He was formerly head of High-School 
Aeronautical Vocational Education in 
Detroit. The faculty of the school at 
present consists of a certificated teacher 
of aircraft engines, a certificated air- 
craft construction teacher, and five oth- 
er teachers who conduct related and 
other vocational shop courses. 
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As soon as contemplated alterations 
are made to the present building in 
which the school is housed, it will be 
possible to expand the number of voca- 
tional subjects offered and to take in 
more students. There is at present a 
waiting list of students for the Febru- 
ary enrolment. 

Dr. Warren E. Bow, Superintendent of 
Schools, and Mr. Earl L. Bedell, Divi- 
sional Director of Vocational Educa- 
tion, have indicated that it is their hope 
that the school will offer to Detroit’s 
airminded youngsters an opportunity to 
acquire the skills and inspiration that 
will enable them to take their place in 


Detroit’s expanding aircraft industries. 
With the opportunity offered at the Aero 
Mechanics School there is every reason 
to believe that many young men in the 
Detroit area will find the inspiration to 
spur them on to become leaders in the 
field of aeronautics. 








ARCHERY SUPPLIES 


SPECIAL—Extra nice, tough, air dried 
lemonwood. Flat type I'/2" x 34" x 5'/2’ 
to 6’ long Every stave guaranteed to 
make a good bow if properly worked. 
Price only $12.00 per doz. 


INDIANHEAD ARCHERY & MFG. CO. 


Box 303A Lima, Ohio 


Plenty of metal arrow tips if ordered with 
shafts; also flax thread. Folder free. 




















Frankly—we want to talk things over. You have ideas and knowledge 
—the "know what'—of changes which tomorrow's requirements in gen- 
eral shop and vocational training practice will demand. We have the 
successful, practical experience—the "know how'"—in planning and 
building general, mechanical, auto, electrical and other shop furniture. 
Through working together—planning together NOW, we can help you 
meet tomorrow's shop. requirements. 


Take time now to write and request that our Field Engineers call—you 
will find these engineers keenly alert to your needs. You will find them 
capable in a you visualize and reduce to practice the ideas which 
you are formulating. 


:. & SHELDON & CO. 


MUSKEGON. MICHIGAN 


728 NIMS STREET 
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SAVE TIME in teaching Tool Care and Use... 


with STANLEY NOTEBOOK PAGES 


Teach your students tool facts with these helpful, visual 
instruction aids. Liberally illustrated, they reduce the time 
necessary to explain each tool, and are constant reminders of 
proper practice. Each page is note book size, 8” x 1014”. 
Furnished to you at cost. Order sets, or single sheets, for your 
shop today. Complete list of subjects sent on request. 


| with the STANLEY 
TOOL GUIDE 
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RE OF TOOLS- working tools 
each for sin- 


i 25 gle copies 
each for 10 
1 S¢5 r more 


copies (In Canada, 
25¢ per copy) 














Students learn the correct use of tools faster when you supply 
them with this material — the same as shown on the separate 
Notebook Pages described above. The Stanley Tool Guide 
has 32 pages packed with easily understood information . . 
hundreds of illustrations and brief, concise descriptions. Index 
in the center is an instant guide to the contents. Use the 
Tool Guide as a textbook, for shop courses, for hobby clubs. 
Furnished at cost. 


* 


Series of 34 pages: 28 for 

















ee a ee woodworking tools, 6 for 
HOWTO USE HAND SAWS | metalworking tools. 
e - e > Punched for two- 
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wow To use and three-ring note- 
THE STANLEY NAIL HAMMER Past books. 
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HOW TO USE | 
THE STANLEY SCREW DRIVER 
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How YO GRIND 
STANLEY PLANE IRONS 








Wow TO USE 
THE STANLEY CHISEL 
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each in U.S. A. 
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(17¢ per set) 

















WRITE for a copy of Stanley Tool Catalog No. 34 — 
“The Encyclopedia of Tools” — sent free on request. 


L STANLEY ] 


TRACE MARK 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 
EDUCATIONAL DEPT., NEW BRITAIN, CONN. 
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By the Army, the Marines 
and the Navy, too 


SHELDON Precision Lathes 
have been selected by the 
Army for its Mobile Machine- 
Shop Units, by the Marine 
Corps for its trailerized shops 
and by the Navy as the ideal 
lathes for several types of re- 
pair shops aboard ship and 
ashore. 


SHELDON Lathes are also 
widely used in British, Ca- 
nadian, South African, Rus- 
sian and other allied fac- 





SHELDON 10” 






“ (1-inch collet 
tories to speed the produc- capacity) Pre. 
tion and maintenance of war cision Lathe 






and Bench Unit 
with E-type un- 
derneath motor 
drive. 


SHELDON 


SHELDON MACHINE CO., INC. 
4260 N. KNOX AVE., Chicago 41, U.S.A. 







material . . . proof of world- 
wide SHELDON accuracy and 
dependability. 
























Teach Wood-Aircraft 


and Glider Construction 
Build A Pre-Flight Training Glider 


SAILPLANE CORPORATION OF AMERICA 
9470 Santa Monica Blvd., 
Beverly Hills, California. 


(Designer of Army Gliders) 
(Supervisor N. Y. State Glider Program) 


Please send me (check one) 


i] 

| 

! 

| 

l 

| 

| 

| 

| 

| 

| 

| (1) For ten day free approval examination your 194 page 
manual and detailed working drawings for construction of 

pies Glider as developed at Cornell University and de- 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


signed for a school shop program. 


*Inexpensive to build. 
*Designed to use available materials. 
*After completion an asset to any air-minded school. 


(2) Your free descriptive pamphlet. 


Now in use in (11) states 
and in 
U.S. Naval Air Technical Training 


| 
| 
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CUT OUT AND MAIL 
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REPAIRING AN OLD 


RULING PEN 


BY Wallace I. Victoria 


Chairman, Mechanical Drawing Department, 
Queens Vocational High School, New York City 














\ sprinc STEEL 
F a piece of blue spring steel 14” 
wide, 1/64” thick, and proper length 
is bent into a “U” and inserted in the in- 
dicated position in an old ruling pen, it 
will add new life to it, as the nibs will 
then be made to spring more firmly 
apart. This will help keep a constant 
thickness of line when ruling. This pro- 
cedure is specially appropriate when 
conservation of materials is the order 
of the day. 


Sthriclly Persondl... 


ABOUT YOUR FELLOW TEACHERS 








Georce P. HAMBRECHT, State Director 
of Vocational and Adult Education for 
Wisconsin, passed away on December 
23, 1943, following a heart attack. He 
was 72 years old and had been state di- 
rector for 22 years. .. . Ep¢ar J. Spapy, 
Director of Industrial Education, Rich- 
mond, Ind., has become Director of War 
Training and General Coordinator of 
Vocational Education for Oklahoma 
City, Okla. . . . Frank P. JoHNsTON, 
Supervisor, Bureau of Industrial and 
Technical Education, New York State 
Education Department, has succeeded 
OakLey Furney as chief of the bureau. 
Mr. Furney has become Assistant Com- 
missioner for Vocational Education in 
the state department. . . . Ep MELIN, 
Supervisor of War Training for the 
Michigan Board in Control of Vocation- 
al Education, has been appointed city 
director for Traverse City, Mich... . 
Lewis Honces, president of the Michi- 
gan Industrial Education Society and 
teacher at Grand Haven, Mich., has been 
commissioned a lieutenant (j.g.) in the 
Navy. ... ELMER S. Pierce, principal of 
the Seneca Vocational School, Buffalo, 
N. Y., retired last summer after 34 years 
in the position. . . . Lorenz C. SCHEL- 
HAS, former industrial arts instructor at 
Hastings, Mich., has been appointed a 
member of the engineering drawing fac- 
ulty of Notre Dame University, South 
Bend. . . . Gites M. Rucu, Chief of the 
Research and Statistical Service, Voca- 
tional Division, U. S. Office of Educa- 
tion, died by his own hand on November 
15. 
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INSTRUCTORS! 


“AUTOMATIC 


Put This 


TEACHER’ to Work for You! 


WITH THIS FAMOUS DATA BOOK 
AND INSTRUCTION MANUAL 
YOUR STUDENTS CAN REPAIR 
ANY CAR BUILT SINCE 1935! 


ERE, in one big book, are the auto repair facts 

and instructions needed by the student mechanic, 

apprentice, and veteran repair expert in helping 
to maintain essential war transportation! And it’s 
yours to examine FREE for ten days! See for your- 
self how it simplifies repair problems—puts plenty 
of “know-how” right at your student’s fingertips, so 
that he doesn’t have to run to you with every ques- 
tion! Teach him how to get the most out of the great 
auto repair manual he will use when he takes an actual 
job in an auto repair shop! 

Official, quick-indexed instructions on Engine Over- 
haul; Electric, Fuel, Cooling, Lubrication Systems; 
Tune-up; Transmissions; Clutch; Universals; Rear 
End; Wheels; Brakes; Shock Absorbers; Steering; 
Springs; Body; etc., etc—every part of every model! 


SEND NO MONEY 


To examine MoToR’s AUTO REPAIR MANUAL 
free for ten days, send your name, address, and school 
title—zwithout money. No obligation, and unless you 
are convinced, after examination, of the book’s in- 
structional and on-the-job value, return it in 10 days 
and pay nothing. Otherwise, keep it and send only $5 
(we pay delivery charge), less special 10% school 
discount. Address Free Examination request today to: 
MoToR Book Dept., Desk 85B, 572 Madison Avenue, 
New York 22, N. Y. 





EXAMINE IT 


FREE 


FOR 10 DAYS! 


MoToR’s AUTO 
REPAIR MANUAL 


STANDARD TRADE AUTHORITY 
FOR SERVICE & REPAIR 
OF ALL CARS, 1936-1942 
* 200,000 Facts from 150 
Official Factory Books 
* Over 600 pp., 1000 pic- 
tures 
* Used by U. S. Army, 
Navy, ete. 
* Complete data and in- 
structionson service and 
repair of all these makes: 








American Dodge Oldsmobile 
>» Bantam Ford Overland 
Auburn Graham Packard 
Austin Hudson Pierce Arrow 
Buick Hupmobile Plymouth 
Cadillac Lafayette Pontiac 
Chevrolet La Salle 20 
Chrysler Lincoln Studebaker 
Cord Lincoln Zephyr Terraplane 
De Soto — Willys 

asi 


Companion Volume Covers All Jobs on 10,000 Truck Models 


MoToR’s Truck Repair Manual 


request to: 





gol, 
Bud os’ 
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A quick-indexed data and instruction manual, ideal 
for student mechanics, equally valuable to veteran truck 
repair experts. Over 900 pages, 1400 pictures and dia- 
grams. 300,000 essential facts based on manufacturers’ 
own official manuals. 
EVERY job on EVERY truck made since 1935! 
287 makes and models of Gasoline Engines; all types 
of Diesels—Buda, Cummins, Dodge, GMC, Hercules, 
Mack. The Waukesha-Hesselman. All types of Diesel 
Fuel Injection Systems. 
Transfer Cases, Torque Dividers, etc., etc. 

Offered to you on same FREE Ten Day Examination 
offer as the Auto Repair Manual. If you decide to keep 
this big book, send only $8 (we pay delivery charge), 
less 10% school discount. Address Free Examination 


Used by U.S. Army! Covers 
All 


Governors, Transmissions, 


MoToR Book Dept., Desk 85B, 572 Madison Ave., New York 22, N. Y. 











IN THE Morning Mail.. 


Brief comments about SCHOOL SHOP and the field 
[: serves are invited. Address the Editor, SCHOOL 
SHOP, Ann Arbor, Michigan. 








Gentlemen: 

My attention was particularly attracted to 
Michael Paca’s editorial “From Washington,” 
on page 32 of your October 1943, issue, and 
his discussion of the “four steps,” and of the 
relative merits of single skills and broad back- 
ground. 

There are several things which I should like 
to say on this subject, if in your opinion they 
would be of interest to your readers. Briefly, 
there should be no real conflict between the 
two. I, for my part, am a strong advocate of 
both. The apparent conflict between them 
seems to me to be a failure on the part of pro- 
ponents of both to fully comprehend the sci- 
entific principles involved in the art of teach- 
ing. Fundamentally those scientific principles 
are the same, regardless of the type of learner 
or the nature of teaching content. 

The “four steps” which are described as so 
popular at the present time are but one of the 
many adaptations of the so-called Herbartian 
analysis. Their present popularity, despite their 
incompleteness, is in my opinion due to the 
fact that the retainers of the broad background 
idea have completely neglected them, while 
the intensely practical worker, who has a spe- 
cific job to do and who does it well, receives 
well deserved recognition. 

We may cite if we wish the old parable of 
the mushroom and the oak tree, but in so 
doing we should not forget that both are use- 
ful, and that neither can be substituted for 
the other. Newton Van DALsem, 

Los Angeles, California. 


Gentlemen: 

I wish to express my thanks for your maga- 
zine which I have been receiving regularly. It 
has had many good ideas. 

Roy H. Lippert, 
Rio Vista, California. 








A Fascinating Craft 
Made Easy! 


SHIP MODEL 
BUILDING 


By Gene Johnson 


SHIP MODEL BUILDING opens up 
a satisfying field of creative activity, 
easy to learn and requiring very little 
initial expense. 
Every stage of construction is de- 
scribed in simple, understandable 
language, with more than 750 illus- 
trations making every step clear. In- 
structions for using tools at hand are 
included, as well as a list of others 
available at the five-and-dime. 
A very timely book for use in occu- 
pational therapy and rehabilitation 
programs as well as in the school- 
room or in the workshop. 

$950 


242 Pages 750 Drawings 
At Your Bookseller or Direct From 


1l Photographs 
CORNELL 


MARITIME PRESS 


241_West 23rd St. New York 11, N.Y. 
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Are They Harmful? (from page 26) 
paper enables the student to center his 
work. 

It is my contention that the conven- 
tional use of projection lines is a neces- 
sity. Most good textbooks advocate 
their use. I feel that more attention 
should be given to the weight and sharp- 


ness of lines, proper dimensioning and 
indication, good lettering, and clean- | 


liness. 


There are, of course, dull students in | 


any class who have been and always will 
be confused or baffled by any method, 


old or new, regardless of how simple it | 


may be. Even the use of full-size mod- 
els of mechanical objects fails to help 
them progress. We must bear with 
them, however, and give them more in- 
dividual attention and encouragement. 





From Washington (from page 32) 
meet unexpected opposition from Hit- | 
ler’s guns, we shall have to set new pro- | 


duction quotas to assure an overwhelm- 
ing supply of arms. In that case, indus- 
trial arts equipment will be restricted 
once again. 


@ “Tell the nation’s shop teachers that 
my bill providing educational opportu- 
nities for veterans has been altered to 


eliminate any possible suggestion of | 


federal control of education,” Senator 
Elbert Thomas of Utah told this re- 
porter. 

Thus, some of the criticism directed 
against S. 1509, especially by vocational 
educators, has taken effect. In its orig- 
inal form, the measure provided no safe- 
guards against the long arm of Uncle 
Sam, and protests were heard from AVA 
headquarters in Washington, its conven- 
tion in Chicago last month, as well as 
from state officials. Immediately after 
New Year’s Day, a Senate subcommittee 
began to revise the bill and soon there- 
after came the Senator’s statement. 


@ Making the rounds of Washington 
high spots for news, your reporter 
heard: 

At the U. S. Office of Education: 
“Might tell the nation’s shop teachers 
to tune in their radios February 18. Fred 
Waring’s ‘Pleasure Time’ program will 
pay coast-to-coast tribute to vocational 
educators for their great work for the 
war effort.” (Time: 7 P.M. EWT, NBC.) 

At a Demonstration of War-Training 
Films in Mr. McNutt’s Headquarters: 
“America’s secret training weapon 
which puts war-industry workers on the 
production line in one-fourth to one- 
third less time is the training film.” 
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From Parts Prints to Press in 8 Weeks 





/ “HARDSTEEL” 
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7 MARDSTEEL” 
REAMER 


““HARDSTEEL” 
TOOL BIT 














—No small task in these days of priori- 
ties, delays and last minute changes. 
Barth of Cleveland gives high credit to 


“HARDSTEEL” 


DRILLS 


which enabled them, on the signal 
equipment dies illustrated, to save 
many man hours and to keep an im- 
portant delivery date. « « « 


With a “HARDSTEEL” Drill in an ordinary 
drill press and following simple instructions 
regarding speed and pressure, any mechanic 
can easily drill clean holes through steel 
hardened by any process—40 Rockwell “C” 
or harder. 


A time saver when last minute emergency 
changes come through on hardened dies 
and parts. And the only way to assure match- 
ing of hardened parts at assembly—drill 
after hardening. 


Used throughout industry for parts 
recovery and for production work—made 
in all sizes 4” to 1”. 


BLACK DRILL COMPANY 


1400 EAST 222nd STREET » CLEVELAND 17, OHIO 


“YOU HARDEN IT... 
WE'LL DRILL IT” 
with HARDSTEEL 


Complete information and practi- 
cal operating suggestions in the 
“HARDSTEEL” Operating Manual. 


Copy free on request, 


“HARDSTEEL” 


DRILLS - REAMERS + TOOL BITS - SPECIAL TOOLS 
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FOR AIR AND SCIENCE 


Instruction Courses 


BASIC RADIO 


By C. L. Boltz, Noted British Authority. 
Provides concise knowledge for beginning 
study of radio: Definitions. Ohm’s Law. 
Magnetism. Condensers. Alternating Cur- 
rent. Inductance, Capitance. Waves. Use 
of Valves,—Oscillators, Detection, R. F. 
and A. F. Amplification. Receivers, Aerials, 
Feeders. 272 pp. Just Published. $2.25 


AERODYNAMICS of the 
AEROPLANE 


By W. L. Cowley, A. R. S. C. (Eng.). Brief, 
understandable, fully scientific explanation 
of basic aerodynamics, plane flight, aero- 
dynamics of propellers, wind tunnels, model 
and full-scale testing. Advanced chapters 
cover fluid motion, waves. vibration. 201 
pages. Just Published. $2.25 


AIR NAVIGATION 


By E. R. Hamilton, Principal, Borough 
Road College (Eng.). A book planned for 
those new to the subject who want a work- 
ing knowledge in limited time. Describes: 
The Navigator’s Job. Maps and Mercator 
Charts. Wind. Plotting. Astro- and Radio- 
navigation. 86 illus. 175 pages. $2.00 


CHEMISTRY and the 
AEROPLANE 


By Vernon J. Clancy, A. R. C. S., Member, 
British Directorate of Scientific Research. 
Makes clear the inter-connection between 
science and practice of Chemistry and 
flight problems: Engine Fuels. Steel. Non- 
Ferrous Alloys. Plastics. Behavior of Gases. 
Rubber. 168 pages. $2.25 


MECHANICAL PHYSICS 
SUB-ATOMIC PHYSICS 


By Herbert Dingle, Professor of Physics, 
Univ. of London. Volume I: Modern physics 
of matter, heat, vibrations and sound where 
the atom and molecule may be considered 
the elementary particles. Volume II: The 
Structure of the Atom. Optics, Study of 
Light, Photometry, Wave Theory. Electric- 
ity, Magnetism, Electro-magnetism, Instru- 
ments, Radio Activity. Volumes contain 
respectively 59 and 147 illus., 248 and 272 
pages. Each vol. $2.25 


WEATHER STUDY 


By David Brunt, F. R. S., Professor of 
Meteorology, Imperial College, London. Be- 
ginners’ book for students of aeronautics 
meteorology, radio-location by a _ world 
authority. Covers: Observations, Instru- 
ments, Atmospheric Conditions, Visibility, 





Fog and Mist, Plotting. 215 pp. $2.25 
ELEMENTARY 
MATHEMATICS 


By Hyman Levy, F. R. S. E., Professor of 
Mathematics, Imperial College. Teaches the 
mathematics needed to understand aero- 
nautics and related sciences. In an easy-to- 
follow method it covers, simply and without 
detail technical applications of the ele- 
ments and offers graphic aids. 216 pp. $1.50 


MODERN TRIGONOMETRY 


By M. J. G. Hearley, Wanstead School 
(Eng.) and Flying Officer, R.A.F. Book 
builds up principles easily, gives practice to 
develop accuracy, confidence, speed for 
solving problems in surveying, elevations, 
grades, lines of sight, contours, velocities, 
conversion angles, etc. 160 pp. $1.75 


Send For General Catalog of Books 
The Ronald Press Company 
15 East 26th St., New York 10, N. Y. 
“a 

















24 

























































































rae@e@ews are already carrying on the program. 
VarRIoUS state educational groups in 
WHAT’S DOING IN THE FIELD Michigan have combined forces under 
OF INDUSTRIAL EDUCATION the banner of the Michigan Vocational 
Association. Representatives of the 
Michigan Industrial Education Society, 
INFORMATION received by the U.S. Office the Michigan Association of Teachers 
of Education indicates that public voca- of Vocational Agriculture, the Michi- 
tional schools in approximately 100 cit- oan Home Economics Association, and 
ies are conducting short, intensive of business and distributive education 
courses under the program of Vocation- met in December to effect the organiza- 
al Training for War Production Work- tion. Some of the organizations will 
ers for men and women recruited for hold separate conventions and meetings 
jobs in the motor transportation indus- yt the first convention of the new or- 
try. [See article on pages 3-6 of this ganization is slated for Grand Rapids 
issue.—Editor.] According to the Office on April 20-22. Lynn Heatley is presi- 
of Defense Transportation estimates, dent. 
employment needs, including expansion 
and replacement needs, of motor trans- SLIDEFILM projectors are now available 
portation lines are approximately as fol- for purchase by schools for preinduction 
lows: . and vocational training. The procedure 
361,000 workers for trucking lines. a follows: (1) Complete three — 
27,000 workers for intercity bus lines. ‘* of Form WPB-1319 end submit the 
7, orkers y a 
“~ original and one copy to the War Pro- 
70,000 workers for local motor trans- duction Board, Consumers Durable 
port lines. Goods Division, Washington 25, D.C., 
The ODT has sponsored a preventive Reference L-267. (2) One copy will be 
maintenance program of present motor returned and is your approval to pur- 
transport equipment. The success of chase and should accompany the order 
this plan, to a large degree, depends on for the projector. Copies of the form 
the number of trained personnel, both may be secured from the WPB at the 
men and women. Schools in 32 states aforementioned address. 
Y LE FA 
om 
| Bz 
| — 
| Te a 
Every battleship, tank, N 
| airplane, submarine, 
| defense plant starts in 
| a bottle of ink. Since 2697 B. C. draftsmen 
have found that India black drawing ink best 
| expressed ideas permanently. Now Justrite 
| offers a new improved India Black Drawing Ink 
that actually speeds up war production. Drafts- 
men find it to be always free flowing:and non- 
caking. Justrite contains solvents to keep the 
| suspended material from settling out, yet the 
| y ink is blacker and more waterproof than nine 
| other nationally known drawing inks. 
| Also offered in twenty-two other vibrant colors. 
| Write on your letterhead for sample stating 
color preferred. 
| Dept. A. J. 
| 362 W. CHICAGO AVE., CHICAGO 
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MACKLIN 


GRINDING WHEELS 



























GIVE COMPLETE 
INSTRUCTIONS M4ckin Grinding Wheels are 


Complete instructions for grinding cutter bits for Williams’ made in all sizes and shapes, all 
Tool Holders for lathe, shaper and planer use; 39 line draw- grain and grade combinations for 
ings show both grinding and applied angles recommended | use on all kinds of grinding jobs. 
for machining cast iron, steel, brass and bronze, and show | om particular Macklin Wheels 
how to apply tool to work. : : } 
designed for special use in school 
shops that will give long life while 
grinding efficiently and economically. 


Fifteen other helpful data sheets, as listed below, are also 
available. Use the coupon. 


1. Data on “‘Superior’’ Wrenches. 10. Data on Eye Bolts. 


2. Data on Boring Tools. 11. Data on “C” Clamps. School Shops throughout the country 
3. Data on Chain Pipe Tongs. Le eee ‘ P ‘ 
4. Data on “Supersocket” Wrenches. 33" Ure oF Kunin roan are finding the new Macklin Booklet— 


5. Data on Lathe Dogs. 


6. Data on Chain Pipe Vises. 14. External Thread Cutting. “Helpful Hints and Safety Sugges- 
7. Data on Turning Tools. 15. Internal Thread Cutting. | 3 =a p : ¢ 
8. Types of “Superior” Wrenches. 16 to 21. Six Data Sheets on tions” extremely instructive. Write 
9. Use of “Supersocket’’ Wrenches. grinding cutters for Tool Holders. 


for your copies. 


MAIL THIS COUPON | 


J. H. Williams & Co., Dept. S-244, Buffalo, N. Y. 
Please send Data Sheets circled below: [_} for binders [] for posters 
t2s486%%? & DS 16 ii 12 3 4 (18 «16-21 









Name ____— 
Address 
City 




















MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U. S. A. 
Distributors in all principal cities 
etre otebwe - Cleveland - Cincinnet! - Milweskee - Philedeiphie 
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ITH reference to the article cap- 
tioned, “Harmful Methods i 
Teaching Drafting,” which appeared in 
the December 1943, issue of SCHOOL 
Suop, I do not agree with the author in 
many respects; and, since the editor in- 
vites expression of opinion on this sub- 
ject, I feel free to express my viewpoints, 
with due respect to the author. 

The article deals for the most part 
with the use (or misuse) of the conven- 
tional projection lines which are used to 
draw the various views of an object. The 
author suggests the use of the dividers 
instead of these projection lines. We 
know that there is more to mechanical 
drawing than simple orthographic pro- 
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Are They Harmful? 


BY Mark 8. Levinson 





Here is a contrasting viewpoint on teaching 

drawing to that of Benjamin J. Stern as ex- 

pressed in the December issue of SCHOOL 

SHOP. Mark B. Levinson teaches mechanical 

drawing at the Carl Schurz Evening High 
School, Chicago, Illinois. 


Sy rath ote Renta ate at aa Pest na nen eae teens 


jection, which is the representation of 
an object in two or more views on planes 
at right angles to each other. I question 
any draftsman’s ability to make isomet- 








Projection lines 


drawn lightly 


Dimension lines 
heavier than pro- 
jection lines 
















eo 


ASK ABOUT THE 





ric or perspective drawings, intersections 
of solids, developments, auxiliary views, 
etc., without the use of projection lines. 
Projection lines are merely guide 
lines. They follow a point on the ob- 
ject to its relative position on other 
views. It is true that these lines are not 
needed on the finished drawing, yet, dur- 
ing the preparation of the drawing, even 
the advanced student must use them to 
follow through or retrace his projec- 
tions. I teach students to draw these 
lines very lightly, just visible, but con- 
siderably thinner than dimension lines. 
In this way they cannot confuse the stu- 
dent or make an unsightly drawing. 
Regarding the “transfer arcs” and 
other methods used in projection, I have 
found that the most satisfactory system 
is the one using a single 45° line, pro- 
jecting horizontally and vertically to it. 
The accompanying drawing illustrates 
this. I believe this is much simpler 
than spreading the dividers, measuring 
each line separately, and transfering 
them to the other views. Beginning 
students usually have difficulty in get- 
ting accustomed to the proper use of the 
dividers, digging large holes in the pa- 
per, and accidently spreading them 
while in use, thus causing inaccuracies. 
The beginning student is not taught 
to divide his drawing into four equal 
parts, but to divide his sheet in order to 
get four equal spaces for four different 
problems. He is taught the relative 
positions of the horizontal and vertical 
planes. Showing these planes naturally 
divides the drawing into four parts, but 
not necessarily equal parts. Simple 
arithmetic and a little sketch on scratch 
(Continued on page 23) 


Enter the HIGGINS SCHOLASTIC AWARDS NOW 


and win a prize... gift...scholarship. 


Three fields are open — free-hand drawing, mechanical drawing, and 
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pete for the thirty cash prizes, 


thirty gifts, 


and many. scholarships. 


Material submitted will be judged:in Pittsburgh and should be sent to: 
Scholastic Awards, Chamber of Commerce Building, Pittsburgh, Pennsyl- 


vania, before March 25: For 


aU a ial-temmlahcelaniehilelammery.< 


your art teacher or write at once to the Higgins Ink Co., 


Inc., sponsors for fifteen years of Scholastic Awards and 


makers of the famous Higgins American Drawing Inks: 


toga 


MER i¢ AN ola! 


NEW CARTOONING DIVISION 








7 HIGGINS ini co. ANT 


271 NINTH ST., 


BROOKLYN 15, N.Y., U.S.A. 
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PREFERRED BY INDUSTRY 
SINCE 1879 


Built to stand the hard, everyday grind of production 
work. Hargrave Tools have been accepted for more 
than 64 years as leaders in their field. Over this 
lengthy period, many improvements have been worked 
out, with the aid of skilled mechanics from some of the 
nation’s largest plants—resulting in tools of the finest 
workmanship, durability and efficiency. 










Write for Catalog 
showing our complete 
line of Clamps, Chis- 
els, Punches, Bench 
Anvils, Saw Vises 
and other tools for 
the SCHOOL SHOP. 





Est. 1879 


CINCINNATI 12, OHIO 





SEE YOUR mI 
SUPPLY HOUSE ||) 
or write Dept. SC | | 
for information | }} 


due CINCINNATI TOOL Co. 








(MAKE BLUE PRINTS or 3 


BLACK & WHITE PRINTS in 














Fa 30 Second S 










SP FE-DEE tod 


FAST... ACCURATE... LOW PRICED! 


Today’s handiest, most 
practical low-priced sheet 
printer. Oversize printing 
surface eliminates crowding 
of prints, overlapping or 
blurred edges. A real time- 
saver. Two sizes—12"x18” 
and 18"x24”. Send for FREE 
Spee-Dee Bulletin, 
Today! 


PECK and HARVEY x 
Mfrs. of Black & White and Blue Printers 
4326 West Addison Street, Chicago, Illinois 





NOTE THESE FEATURES 

* Makes Prints in 30 Seconds 
—at a cost of less than 
he per sq. ft. 

* Duplicates Anything Written 
or Printed on 1 Side 

* Plugs in Anywhere 

* Anyone Can Operate It 
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wnsewn Tested Tools 





To greatly speed up the production of 
the war materials needed by our fighting 
men at the front there is still a lot of train- 


ing of men and women to be done. 
That is your job. 


There is still a big supply of machines, 
equipment and materials available for 


school training programs. 

Supplying it to you is our job. 

The closer we work together—the quicker 
will be the VICTORY that’s on its way. 


Consult our latest catalog—and order what 
you need NOW. 


BRODHEAD-GARRETT CO. 


“Supplying Defense Training Needs to Schools in All 48 States.” 


CLEVELAND, OHIO 











From Lafayette Radio Corp.'s 
perseuak of 
RADIO AND 
ELECTRONIC 
EQUIPMENT 


Clarostat 
3 ohm 25 watt Power 
Rheostat. Handles 
maximum current 
through entire resist- 
ance of 2,880 amps. 
No. 106839... $1.95 





Aerovox Metal Cased 


Bathtub Condenser 
-1-.1-.1 Mfd. 400 Volt 
DC. Oil impregnated 
and oil filled. Riveted 
Me, terminals. 1%” x 


No. 102362 Each 79¢ 





R.C.A. 6” PM 
Speaker 


5-ounce magnet. Han- 
dles 4 to 6 watts of 
audio without distor- 


Selinium Dry Disc 
Rectifier 


Maximum AC _ input 
voltage, 50 volts 60 
eycle AC. Maximum 





tion. | Comes with DC output current 2.5 
transformer for single aia Cais 
ye tput ea ae ay, eee 
as i as 133” high, 2” wide. 
No. 1019430 No. 1010573 
“year. 2. $2.95 Each $4.95 
° y 
Special Values! 
CONDENSERS—10-20Mfd. 350 V. D.C.-5-5-Mfd. 150 
V. D.C. Upright. No. | eee a .-79¢ 
IRC RESISTORS—150 Ohms, 50 Watts, W.W. Vari- 
able. No. cea snentssonsenesscln 
— RESISTORS—20M Ohms, 50 Watts, W.W. Vari- 
ble. No. 105287 97¢ 
IRC RESISTORS—3500 Ohms, 80 Watts, W.W. Vari- 
able. No. 1C519 ‘ aeneeees Gb AS 
RENEWABLE FUSES—3 Amps., 1C12375, 6 Amps., 
No. 1012376 32¢ 
LEACH 4-POLE RELAY—Heavy Duty—110 V. A.C, 
Coil. flo. $3.95 
RELAYS—SPST Contacts normally open. 6 V. A.C. 
Coil. No. 1014306 93c 
ee RELAYS—SPST Contacts normally closed. 
110 V. A.C. Coil. No. 1014307 $1.00 
RELAYS. -SPST Contacts normally open, 1 set 
closed. No. 1014310 $1.97 
ICA OSCILLATONE, MOD.* No, 4300—Code practice 
set, keying monitor. No. 1014086 $11.76 
“ZIP” WIRE STRIPPER wr ss clean in 
one operation. 2” wide, 2” dee 2%” long. 
No. 1015268 1.19 
GANG SWITCH -2. way “shorting type. 4 pole two- 


position per gang diameter standard shaft; 
3” long. No. C1266: Each 47¢ 


LAFAYETTE 
RADIO CORPORATION 


901 W. Jackson Bivd. 265 Peachtree Street 
CHICAGO 7, ILLINOIS ATLANTA 3,GEORGIA 


THE ONLY UP.-TO.- 

DATE CATALOG IN Free! 
THE FIELD. From cover- 

to-cover . . . a treasure 
house of radio and elec- 
tronic parts and equip- 
ment . - contains in- 
valuable information on 
how to obtain needed 
items without delay. 


(PSssceessssss ny 
BLAFAYETTE RADIO CORP. 

B01 W. JACKSON BLVD., CHICAGO ,7, ILL., Dept. 
g Please send me a FREE copy of the new Lafayette 
g Radio Corporation Catalog No. 94. 


a 
NAME 
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A Clothes-Line Reel 


BY WV. H+. Poole 





This elementary woodworking project is excel- 
lent for teaching simple turning and the tech- 
nic of producing duplicate parts on the 


lathe. The author teaches at the Emmerich 
Manual Training High School, Indianapolis, 
Ind. 


POPP PPP PPP PPP PPP PP PPP PPP 


TESTED 


THIS simple woodturning 
project has many instructional 
advantages. It requires but a 
small amount of material, is welcomed 
at home, and gives training in the turn- 
ing of duplicate parts. 

To avoid chatter when turning the 
parts, the lathé should be run at a fair- 
ly high rate of speed, tools should be 
sharp, and there should not be over an 
inch of waste stock on the turnings. 

The following pieces of stock are re- 
quired: 

2 pieces 114” x 114” x 17” poplar 

2 pieces 114” x 114” x 12” poplar 

Working procedures are as follows: 


IsTRUCTIONAL 


ao 


PROJECT 





1. Turn the side rails to size and sand. 








2. Turn the handles and cross ties to 
size and sandpaper smooth. 

3. Moisten the pieces with water, let 
dry, and resand. The water raises the 
grain and the second sanding removes 
this fiber. 

4. Drill or bore the 14” holes in each 


side rail. Two of the holes are blind 
while the other two are drilled through. 

5. Assemble, using a block to space 
the rails on the cross ties. Lay the reel 
flat on the workbench as the fastening 
brads are driven into place to avoid any 
twist. 

6. Resand and finish to taste or the 
reel may be used unfinished. 
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One Good Tool 
Preserves Another 


This efficient grinder is the instructor’s and student’s best . 
friend. It demonstrates precisely and safely that keen, prop- 
erly sharpened tools are the foundation of fine workmanship! 

The Stanley No. 677 is ideal for the school shop. It is 
equipped with 1725 r.p.m. heavy duty motor, fully enclosed, 
with dust sealed ball bearings, guarded wheels and plane iron 
and chisel grinding fixture. You’ll appreciate its dual-purpose 
wheels — one for edge tool grinding and one for general grind- 


ing work. 


Attached “FLUD-LITE” Safety Eye Shields with two bulbs 
and reflectors floodlight the work—30% more visibility —as- 
sure better vision, perfect safety, improved work. Available 


separately if desired and fit most grinders. 


Write today for full details. 


L STANLEY ] 


TRADE MARK 














STANLEY 
No. 677 
GRINDER 








STANLEY Electric Tools 


EDUCATIONAL DEPARTMENT, 
DIVISION OF THE STANLEY WORKS, NEW BRITAIN, CONN. 














SEND FOR THIS HANDY 


OHMITE 


OHM’S LAW CALCULATOR 
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Solve Electrical Problems —Faster, Easier 
7’ Thousands already in use by students and 
f instructors. Helps figure ohms, watts, volts, 
amperes—quickly, easily. Solves any Ohm’s 
Law problem with one setting of the slide. 
All values are direct reading. Two sides 
cover the range generally used in electrical 
and radio applications. Size 4” x 9”. 
Available for only 10c in coin to cover 
handling and mailing. Send for yours now! 
TEACHERS: Write for information on how you 


can obtain the Calculator in quantities for your 
student groups. 


OHMITE MANUFACTURING CO. 
4936 Flournoy St., Chicago, U.S.A. 
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BOICE-CRANE “===" POWER TOOLS 


‘MAKE ROOM FOR MORE TRAINEES @ EFFECT QUICK SHOP EXPANSION 
@ ASSURE SAFETY FOR INEXPERIENCED HANDS e AVAILABLE NOW 


BOICE-CRANE No. 1000 
12’x4” THICKNESS PLANER 


Positively turns out work as fine as larger costly 
machines. Built just like a big machine, not cheap- 
ened in any way and with no essential parts elimi- 
nated. Takes abuse of continuous heavy cutting. 

Planes the hardest, also the brashy ‘‘splintery’’ 
varieties of wood down to veneer-like thicknesses 
(1/16”) so smoothly that an absolute minimum of 
sanding is required, and stock as short as 6%”, keep- 
ing huge amounts of material from the scrap heap. 
Saves money by reducing the number of stock sizes 
needed. 

The extra strong, heavy one-piece frame construc- 
tion gives smoother, quieter operation and longer 
life. Oversize table lifting screws. Large, long 
wearing gears and ball thrust bearings. 

Two idler rolls, mounted on adjustable journals, make the feed steady and powerful. 
Smooth, positive power-feed without troublesome clutch. Feed pressure, from a feather- 
weight touch to a bulldog grip, is always within complete control. The feed can be 
stopped instantly without stopping the power source. 

Choice of drives, direct-to-cutterhead, V-belt electric motor drive, or drive from line 
shaft or gasoline engine. Bench or floor type models. 

The largest builders of bench planers in the country, with mass production methods 
which save you from $50 to $100 per unit. 


BOICE-CRANE 
OSCILLATING SPINDLE SANDER 


Rapid production. Uses smallest diameter abrasive sleeve of 
any low priced spindle sander. Sands any degree of bevel up to 
6 inches in height. Large, tilting work table. 












Under present priority regulation Boice-Crane machines cost- 
ing less than $100.00 carry an automatic priority under CMP 
Regulation 5A. 








FOR FREE | BOICE-CRANE COMPANY 938 Central Ave., Toledo, Ohio 
48-PAGE | Name 
CATALOG 

USE THIS | Street 




















COUPON | city 





THICKNESS PLANERS - TAPPING MACHINES 
SAW JOINTERS + DRILL PRESSES + BELT SANDERS 


SPINDLE SANDERS + BAND SAWS + SPINDLE SHAPERS 
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Inquiries concerning materials described in 
these columns may be addressed to SCHOOL 
SHOP, Box 100, Ann Arbor, Mich. 


BOOKS: 


Plastics. DuBois. Chicago: American 
Technical Society, 1943. (Revised.) 
Pp. xiv-+434. $3.75. 


Chapters on synthetic rubber and on devel- 
opments in the low-pressure laminating field 
are important additions to this book on plas- 
tics. Though easily read, the book contains 
basic and useful knowledge concerning the 
plasties, their history, origin, and raw material 
sources, their physical, chemical, and electrical 
properties, and their limitations; methods of 
their fabrication and essential information 
about their design. Written as a textbook for 
schools and as a reference handbook for de- 
signers of plastic objects. 

J. H. DuBois, of the Plastics Department of 
the General Electric Company, has spent 14 
years in engineering and designing products 
made of every type of plastic material. 


Industrial Arts in Utah—Course of 
Study. Logan, Utah: Utah State 
Agricultural College, 1941. Pp. 506. 
Paper bound, mimeographed. 

The second of two manuals issued by the 











DIRECT READING 
CALIPER Graduated in 


1/32nds to 4” 
Gives you exact 


Outside dimensions 
instantly on scale. 
Spring tension 
cleses caliper on 
work. Measures over 
bead or rim. 












modern tool 
invaluable for 


ork, 
ing, drafting, etc, Case hard 
ened.. Price $1.50 postpaid. 
Also inside direct reading cali- 
per, $1.75 postpaid. Circular 
é on request, 

CORLIN MFG. Co. Dept. S, 3201 Clinton Ave. 

Minneapot is 8, Minnesota 


Agents and Dealers Wanted. 











Utah State Department of Public Instruction. 
Course outlines for the teacher in the major 
industrial arts fields of drawing, auto mechan- 
ics, woodworking, general metals, silk-screen 
printing, plastics, power mechanics, electricity 
and radio, home mechanics, etc. Each chapter 
contains a list of the fundamental operations, 
the objectives, teaching aids, suitable projects, 
references, and suggestive method of approach. 
Prepared by a committee of industrial arts 
teachers at the 1941 summer session. 


Precision Inspection. Washburne Cur- 
riculum Bureau. Chicago: Wash- 
burne Trade School Press, 1943. 
Pp. 99. Paper bound, mimeo- 
graphed. 

A war-production training manual, this book 
presents information on inspection instruments, 
a series of assignments involving the actual use 
of the various types of measuring tools, and a 
review of mathematical principles necessary 
for precision inspection. An Instructor's Man- 
ual for Precision Inspection, for use with this 
student’s handbook, contains drawings and in- 
structions for the preparation of materials to 
be measured in the assigned projects. 


Using Tools. Shultz. Gainesville, Fla.: 
Florida Curriculum Laboratory, 
College of Education, University of 
Florida, 1943. Pp. 123.-Paper bound, 
mimeographed. $.35. 

A workbook designed for an elementary 
course in the use of tools to improve the home, 
with social and economic implications. Pre- 
pared to give practical construction activity 
to parallel reading about housing. Sketches. 
Suggestions for teachers. 


Practical Wood Patternmaking. Hall. 
New York: McGraw-Hill Book Co., 
1943. Pp. ix-+188. $3.00. 


From more than 30 years of patternmaking 
the author has evolved this working textbook, 
which proceeds from simple blueprint reading 
and terminology to construction of simple pat- 
terns and finally to more complex ones, in 
which the learner must begin to estimate time 
and materials required for their construction. 
Specific phases of patternmaking covered are 
preparation and use of glues, kinds of woods 
used, laying out and cutting round and square 
holes, care of tools, making cores, etc. 





J. Robert Hall is instructor of patternmak- 
ing and foundry, Santa Monica Technical 
School, California. 


PAMPHLETS: 


Shipfitting Simplified by L. L. Oberman dis- 
cusses the ship and its construction, prefab- 
rication of units and assemblies, and tools 

used. Explanation of symbols and of ship- 

building terms. List of common abbreviations. 

Discussions of safety, promotions on job, rou- 

tme building procedures. Index. $1.25, Mc- 

Graw-Hill Book Co., 330 W. 42nd St., New 

York, N.Y. 

Trail Blazers to Radionics and Reference Guide 
to Ultra High Frequencies. Kelsey, Chicago: 
Zenith Radio Corp., 1943. Pp. 29-++-56. Paper 

bound. Available on request for use in schools. 

Part I presents biographies of great men of 

science (from Pythagoras to Einstein) and tells 

how their contributions are now used in the 
progress of science, particularly radionics. 

Part II (third edition, revised) is a bibliogra- 

phy of books and articles on ultra high fre- 

quencies and the technics involved, the first 
edition of which provided much of the academ- 
ic background for radar research. 


Twenty-five Jigsaw Projects. Chicago: Science 
and Mechanics, 154 East Erie Street. Pp. 
48. Paper bound. $.25. An introductory 

section containing information on correct oper- 

ating methods and how to sand and file with 
the jigsaw precedes the 25 project descriptions. 


VISUAL AIDS: 


Bibliography of Visual Aids for Preinduction 
Training includes lists on fundamentals of 
electricity, machines, shop work, radio, auto- 

motive mechanics, preflight aeronautics, and 

physical fitness. 79 pp. Write Division of 

Visual Aids for War Training, U.S. Office of 

Education, Washington, D.C. 

Gage Blocks, theory, use and manufacture, are 
discussed in four 35mm slidefilms with 
sound lasting more than an hour and a half. 

The history of gage blocks and special appli- 

cations are also shown. Loaned for free show- 

ing or purchasable at cost. Write on school 
letterhead to the Savage Tool Company, Min- 
neapolis, Minn. Please mention ScHoot Suop. 


Abrasives in Motion Pictures is a pamphlet 
describing five 16mm sound and color films 
produced by the Norton Company on abra- 

sives and precision grinding. Free on two 

weeks’ notice in advance of showing date. 

Write the Norton Company, Publicity Dept., 

Worcester, Mass. 








beginning students, 


graded Problems. 





Cloth, $1.80 
Paper, $1.12 
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The Text with a System 


A really modern mechanical drawing text for 
Every procedure from the sim- 
ple drawing of a line to constructing an ellipse 
shown and described in 39 Operations, which are 
referred to throughout the series of 69 carefully 
One of the most practical, easy- 
to-teach-with, beginning texts on the market. Clear, 
simple instructions explain how to use the book. 
Revised and restyled in modern type, 1943. 


THE MANUAL ARTS PRESS, Peoria 3, Illinois 





Beginning 
Mechanical AMATEUR 
Drawing RADIO 
Roberts A Beginners Guide 
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‘YOU NEED THIS GREAT BOOK!: 
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Indispensable for all Teachers 
and Students of Radio 


cee eee eee ee ee eed 
















7 Recognized and endorsed by radio experts, teachers, 
and allinterested in radio, as one of the most practical, 

— helpful, and authentic radio text books yet written. 
-t—- J. Douglas Fortune's book is authoritative, readable, 
understandable! It covers everything from learning 
the code, on oo receiver theory, the actual build- 
ing of itt t . etc. etc. right on to 
Py complete reference chapter explaining in detail most 
minute really bi book for pre- 
induction training! Beautifully bound in cloth —over 
150 pages—post-paid for only 75c...or at bookstores. 
Special prices on quantity purchases by teachers 


~ THORDARSON ELECTRIC MFG. CO. 
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Just Published! 
MECHANIC'S HANDBOOK 


For the Machinist, Machine Operator, Tool- 
maker, Welder, Mechanical Engineer and Gen- 
eral Mechanic. 382 pages, illustrated ...... 











INDUSTRIAL ARTS BOOKS 
of Tested Value 


SEND FOR EXAMINATION COPIES 


HOUSEHOLD MECHANICS 


by Bedell and Gardner $1.34 


ELEMENTARY MECHANICAL DRAWING 


by Klenke and Hayes $1.60 


EXPLORING THE GRAPHIC ARTS 


by Marinaccio and Osburn $2.50 
Available Soon! 


WOODWORKING FOR EVERYBODY 


by Shea and Wenger $2.00 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton 9, Pennsylvania 




















Wanted! 


SCHOOL SHOP is looking for good manuscripts 
that will be of practical help to teachers of shop 
subjects. Material is needed in the new fields 
which preinduction training has emphasized as 
well as in the customary subjects. Fields in 
which material is particularly sought are 


Radio Woodworking 
Electricity Sheet metal 
Machine Shop Aviation 


Please emphasize the instructional values 
of project material. Send in clear glossy 
photographs and good working drawings 
in ink on white paper. Articles are paid 
for at regular space rates. Send them to 


SCHOOL SHOP MAGAZINE 


BOX 100 ANN ARBOR, MICH. 











FLYING MODELS. 


How to Build and Fly Them- 
With 500 Illustrations 
Contains 118 Pages 35° 
The original ‘picture’ book de- ae 


scribing construction of model air- < 

planes! Covers fuselage, wings, stabilizers, balancing, 
flight-testing, prop-making, motor hook-ups, decor- 
ating, etc. Many ingenious ‘short cut’ methods. 


Each step illustrated. 
OF FLYING 


TOMS BOOK “movers 


OVER 100 ILLUSTRATIONS c 
Crammed full of detailed instruc- Reads 
tions for building flying models! paid 
Included are: Body, wings, ‘stabs’ frames, covering, 
etc. Worth a dollar, yours for 15c postpaid! 


PAUL GUILLOW, Wakefield, Mass. 









aw 


Send for 


BOTH 
BOOKS 


Send SOc (coin 
or stamps) and 
receive both 
these modern, 
illustrated mod- 
el aircraft books. 
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Just Published— 


—a tested introduction 
to inspection principles— 


Mollard’s 


ESSENTIALS OF PRECISION 
INSPECTION 


This work-manual offers detailed instruction in the use 
of the various measuring instruments; technical and re- 
lated information on checking the location of threads, 
gears, etc.; and the procedures to be followed in check- 
ing a piece of work to specifications. It lays the founda- 
tion for the development of skill in using and applying 
precision tools and instruments. $2.40. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street New York 18, N. Y. 


DEE ; 


e “‘DIE-LESS”” DUPLICATING : 
No Dies! 


might be described as a new : 
industrial technique made possible by the accuracy, 
Pi extreme adaptability and ease of operation of : 
* DI-ACRO Precision Machines—Shears, Brakes, : 
Benders— especially when used as a continuous, : 
integrated production process. Parts can be made : 
just as accurately as with dies, : 
to tolerance of .001’. 























Write for catalog 
““DIE-LESS” 
DUPLICATING 


ONEIL-IRWIN mrc.co. eee 


355 EIGHTH AVENUE SOUTH «¢ MINNEAPOLIS 15, MINNESOTA 


THEY cid FIT srcuaner : 
THEY'RE c// INTERCHANGEABLE 


-INSTANTLY...aad renewalde 


New! 32-page illustrated 
book “How to Build 
Seale Models for De- 
fense.” Expert informa- 

SUPER KEEN — 
IDEAL FOR 
MANUAL 
TRAINING 












tion for your Shop 
Project Work. 

Help the Navy! 500,000 scale 

model planes needed fast. X-Acto 
builds them better, quicker, easier. 
WRITE US NOW! X-Acto Cres- 
cent Products Co., Inc., 440 
Fourth Ave., New York 16, N. Y. 
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VEO in ~ WAS H a NGTON by micmer paca 
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ih HERE is good news from Washing- 
ton this month and each of the three 
major news items has a cheering over- 
tone. 

Release of equipment for industrial 
arts shops is a signpost on the road 
back to peace. 

The American Vocational Associa- 
tion’s decision to begin an active cam- 
paign for area vocational schools shows 
that Washington has vision which 
pierces through to the peace years 
ahead. 

Revamping of the Thomas Bill 
(S. 1509), to retrain veterans, so as to 
insure absolute state and local control 
of the billion-dollar program, is an in- 
dex of the strength of vocational educa- 
tion in the Nation’s capital—strength 
to make certain that no encroachments 
will be tolerated against traditional edu- 
cational rights. 


@ A bulletin now on the press for the 
AVA* promises to bring out into the 
open for the first time in Washington 
the whole problem of area vocational 
schools. Your reporter has seen an ad- 
vance copy of this document—which 
will probably provoke not only much 
thought and discussion but even acri- 
monious debate. For area vocational 
schools, your reporter has found, is a 
fighting phrase. Some conservative na- 
tional law-makers are apt to regard them 
as a “device which would cause more 
federal money to pour from the debt- 
burdened federal treasury into the 
states.” Organized labor’s suspicion 
flares at the mention of the phrase be- 
cause unions fear the “influx of surplus 
craftsmen” into its ranks. Most sur- 
prising is the opposition your reporter 
found among “general education” offi- 
cials. One Washington executive, near 
the very top in education, expressed 
fear that area schools “will wreck the 
small high schools by draining off from 
them more capable rural children.” We 
shall probably hear more opposing 
arguments from this source. 

But facts do not yield to arguments. 


And as the AVA bulletin shows, the 





*An Enlarged Program of Vocational Edu- 
cation with Special Reference to Larger Ad- 
ministrative Units, prepared by the Committee 
on Research of the AVA, will be released 
about mid-February. Write to the American 
Vocational Association, Washington, D.C. Sin- 
gle copies, 40c. 
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tragic fact for America is that vocational 
education has up to now been reserved 
for only that half of the population liv- 
ing in larger cities. “Broad vocational 
programs do not exist either in rural 
areas or in most small cities, although 
rural and village schools comprise the 
great majority of school units in the 
United States.” 

The public schools, argues the AVA, 
must therefore be expanded in adminis- 
trative pattern and support to provide 
more complete plans of vocational edu- 
cation for the rural area. In the pat- 
tern of expansion might be included: 
(1) new depaftments or classes in 
schools where vocational education is 
not feasible under the national vocation- 
al acts; (2) short-term and special 
classes of seasonal or special nature; 
(3) cooperation among schools for in- 
terchanging pupils to attend vocational 
courses, if transportation permits; (4) 
larger schools, which would draw stu- 
dents from large surrounding areas; and 
(5) technical institutes offering instruc- 
tion for highly specialized types of work. 


The last two items in this list are the 
explosive ones, because they break the 
narrow mold in which education has 
heretofore been cast. The larger area 
school or institute would serve not only 
a group of communities, but even a 
group of counties or portions of two or 
more states. But local school authori- 
ties need not fear that the AVA pro- 
poses disturbing established lines of 
control. The AVA believes that the 
new plans it proposes can, for the most 
part, be built right into the existing 
school systems; that area schools can be 
run by local authorities without too 
much adjustment; and that many exist- 
ing schools may become special area 
units by providing vocational training 
opportunities required by the youth and 
adults of the area. 

Nevertheless, area schools and voca- 
tional institutes will raise a host of 
questions regarding federal support; 
supplementary legislation to the Smith- 
Hughes and George-Deen Acts; methods 
used in locating the schools; transporta- 
tion; teacher preparation and supervi- 
sion in situations which cut across states 
lines; and financial help or scholarships 
to needy students. 

But reading the AVA bulletin one has 
confidence that the leadership of voca- 





tional education will meet and solve 
these problems. For, vocational educa- 
tion has vision and a new determina- 
tion to bring its benefits to the “un- 
touched areas” and excluded children 
and adults of our nation. 


@ Following a survey of industrial 
arts shop needs, made by the War Pro- 
duction Board and the U. S. Office of 
Education, officials have come to the con- 
clusion that the industrial arts field has 
been discriminated against too severely 
insofar as priorities for equipment are 
concerned. And because American in- 
dustry is now over the hump in its war- 
production schedules, officials decided 
that applications for metal- and wood- 
working equipment under $350 should 
be given “favorable consideration,” if 
industrial arts departments prove their 
need. Equipment costing more than 
$350 is still “critical.” And begs the 
WPB: “Apply for priorities before go- 
ing to the supplier. Anticipate your 
needs. Who knows? By March 1, the 
whole situation may change.” 

This last injunction is a hint that if 
the scheduled invasion of Europe does 
not go well at first, or if our armies 

(Continued on page 23) 
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SHAPER 


CONDENSED SPECIFICATIONS 





Ram Stroke yy” 


Strokes per minute 


Table Travel, horizontal. 
Table Travel, vertical 


Overall Dimensions 





WALL CHARTS: Large, easy-to-read charts with up-to-date 
technical information on a variety of subjects. Largest 
chart is 3514” x 2512”, others 16” x 21”. Complete set of 


five charts sent postpaid for 25c¢ per set. 


TOOL TEAM 


» FOR 
SMALL-PARTS MACHINING 


PRECISION WAR TOOLS 





45, 78, 122, 200 
Cutting Speeds 32 to 116 feet per minute 


36” x 17” x 26” high 






MILLING MACHINE 


CONDENSED SPECIFICATIONS 

Table 42” 18” 
Table Travel 

Longitudinal 10” 

Vertical 6” 
Number of Spindle Speeds 12 
Speed Range 61 to 2860 RPM 
Overall 250" x. 30h" = ae 
Motor 1/3 HP 1740 RPM 


Atias tools are tested favorites among the machines your 
students will use out on the job. In war plants, from the largest 
to the smallest, Atlas precision and power stand up under the 
toughest production schedules. That's why these compact, 
easy to operate, modern machine tools are also training favor- 
ites. The Shaper and the Milling Machine provide full experi- 
ence in every shaping and milling operation. You'll find them 
and the other low-cost Atlas tools ideal for your shop because 
they provide more actual machine operation experience per 
invested dollar. Send for details and the address of our nearest 
representative. 


ATLAS PRESS COMPANY 


236 N. PITCHER ST. KALAMAZOO 13D, MICH. 


LATHES 








